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PNEUMOENCEPHALOGRAPHIC DIAGNOSIS IN THE 
PRESENILE DEMENTIAS* 


By PAUL CHODOFF, M.D., ALEXANDER SIMON, M.D., 
and WALTER FREEMAN, M.D. 


WASHINGTON, D. C. 


HE information provided by the pneu- 

mocencephalogram as to the presence 
or absence of cerebral atrophy is of great 
value in the differentiation of the presenile 
dementias from other conditions causing 
somewhat similar symptoms in middle life. 
Its value as a diagnostic means for differen- 
tiating among the various types of processes 
found in the presenile group is less definite 
and has been the subject of opposing re- 
ports. Specifically in the difficult differen- 
tial diagnosis between Pick’s disease and 
Alzheimer’s disease, air studies have been 
considered on the one hand to be pathog- 
nomonic and on the other to be of little 
value. The former opinion is based largely 
on the work of Fligel® who in 1932 re- 
ported on 24 cases of presenile dementia 
with encephalographic findings. The char- 
acteristic finding was symmetrical or asym- 
metrical ventricular enlargement without 
displacement especially involving the an- 
terior horns. The type of distribution of the 
cortical air was considered to be a differen- 
tial point between Pick’s disease and Alz- 
heimer’s disease, the air in the former 
taking the shape of large confluent masses 
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over the frontal and temporal lobes and 
appearing in the latter as broad stripes over 
the entire convexity. The value of Fliigel’s 
report is vitiated by the fact that patho- 
logic basis for the diagnoses was lacking in 
all except 6 cases in which brain puncture 
biopsies were performed. No reproductions 
of the encephalograms were presented in 
the paper. This work has, however, gained 
the sanction of authority and as recently as 
1946 Jarvis’ states that ‘‘the air encephalo- 
gram is of great diagnostic value showing 
circumscribed cortical atrophy in Pick’s 
disease in contrast to the diffuse type of 
atrophy in Alzheimer’s.” 

The subject was critically reviewed by 
Romano and Miller” in 1940. They stated 
that with the exception of one case re- 
corded by Bumke and Foerster* they were 
unable to find any reproductions of en- 
cephalograms in published reports of Alz- 
heimer’s disease. Papers by Lemke,' 
Nichols and Weigner,'' Benedek and Le- 
hoczky! and Fromenty’® all contained ge- 
productions of encephalograms from cases 
of Pick’s disease. Romano and Miller® 
concluded that the encephalographic pic- 


* From the Department of Neurology, George Washington University Medical School and St. Elizabeth’s Hospital, Washington, 
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ture in Pick’s disease was fairly uniform, 
being characterized by dilatation of the 
lateral ventricles, increase of intergyral air 
spaces more marked in the frontal and 
temporal areas, and confluent masses of air 
over the frontal and temporal lobes. On the 
other hand, an encephalogram made four 
years before death in the case of Malamud 
and Boyd'® showed only moderate and 
symmetrical dilatation of the lateral ven- 
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of 10 patients seen over a number of years 
at St. Elizabeth’s Hospital, the opportunity 
arose to evaluate the role of the pneumo- 
encephalogram both in the delimitation of 
the presenile group from other cases and in 
the differential diagnosis of Pick’s disease 
and Alzheimer’s disease. In all cases the 
diagnosis of presenile dementia was made 


on the basis of a progressive organic de-' 


menting process having its onset in middle 


Fic. 1. 


Case 1 showing marked and uniform dilatation of both lateral ventricles without distortion or 


displacement. Very little extracortical air is visible. Pathologically this was a case of Alzheimer’s disease 


tricles while at autopsy there was circum- 
scribed symmetrical atrophy of the tem- 
poral lobes. 

The usefulness of air encephalography in 
the differential diagnosis of Pick’s disease 
and Alxheimer’s disease has also been criti- 
cized on pathologic grounds. Thus, both 
Bouton? and McMenemey’ point out that 
some cases of Pick’s disease do not show 
gross lobar atrophy while local accentua- 
tion of atrophy may be quite striking in 
some cases of Alzheimer’s disease. This 
latter finding has been emphasized by 
Rothschild and Kasanin™ in 2 of § autop- 
sied cases. Referring to its use in the differ- 
eptiation of the various members of the 
presenile group, Critchley‘ calls the en- 
cephalogram a “treacherous short cut to 
diagnosis.” 

In the course of a clinicopathologic study 
in the presenile dementias based on a group 


life without evidence of specific infectious, 
luetic, toxic or arteriosclerotic etiology. 
Nine of the 10 cases have died and autop- 
sies have been performed on all but one of 
the cases. 


CASE REPORTS 


Case 1. J. L. B., a male, white, aged fifty- 
eight, was admitted to St. Elizabeth’s Hospital 
on May 6, 1939, because of progressive intellec- 
tual deterioration and personality change which 
had first been noticed in 1936 when he was 
fifty-five years old. After hospitalization his 
course was steadily retrogressive and after some 
years of a vegetative existence he died on May 
I, 1941. 

Air encephalography, performed on Decem- 
ber 19, 1939, revealed marked uniform dilata- 
tion of the lateral ventricles with an almost 
complete absence of visible extracortical air 
(Fig. 1). 

At autopsy there was great dilatation of the 
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ventricular system with great reduction of the 
subcortical white matter and thinning of the 
cortex. There was no focal lobar atrophy. The 
microscopic findings were compatible with 
Alzheimer’s disease. 


Case u. G. A., a female, white, aged fifty- 
seven, was admitted to St. Elizabeth’s Hospital 
on June 7, 1937, because of the gradual develop- 
ment of faulty memory, difficulty in reading, 
untidiness and paranoid delusions. The first 
symptoms were noted in 1927 at the age of 
forty-seven. After admission there was progres- 
sive deterioration of all intellectual functions 
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and complete personality change. Symptoms 
had first been noted in 1934 at the age of forty- 
seven. After admission she developed profound 
speech difficulties, spontaneous laughing and 
focal neurological signs. After progressive de- 
terioration of all intellectual functions had oc- 
curred, she died on October 6, 1942. 

Air encephalography revealed moderate dila- 
tation of the lateral and third ventricles especi- 
ally the left. Subdural air was visible over the 
convexity on the right and between the hemis- 
pheres. Some extracortical air was irregularly 
distributed (Fig. 3). 

At autopsy the brain presented a remarkably 


Fic. 2. Case 1 showing marked dilatation of the lateral ventricles, especially the right, without displacement, 
A prefrontal mass of air might suggest frontal lobe atrophy and a diagnosis of Pick’s disease. However. 
the gross and microscopic pathologic findings were those of Alzheimer’s disease. 


eventuating in mutism. During the final stage, 
she was completely bed-ridden and vegetative, 
showing a mask-like facies, bradykinesis, rigid- 
ity and grasping and sucking reflexes. She died 
on November 16, 1942. 

On April 7, 1939, a pneumoencephalogram 
revealed marked dilatation of the lateral ven- 
tricles especially on the right. There was a mass 
of air in the prefrontal region (Fig. 2). 

At autopsy there was a considerable degree of 
symmetrical dilatation of the entire lateral ven- 
tricular system but no focal lobar atrophy, and 
microscopic findings were characteristic of Alz- 
heimer’s disease. 


Case 1. H. J., a female, white, aged fifty- 
four, was admitted to St. Elizabeth’s Hospital 
on September 12, 1941, because of confusion, 
disorientation, emotional instability, irritability 


normal appearance with no external evidence of 
cortical atrophy. On section the entire ventricu- 
lar system was moderately dilated, especially 
the anterior horns. The microscopic findings 
were those of Alzheimer’s disease. 


Case Iv. J. C., a female, white, aged fifty- 
five, was admitted to St. Elizabeth’s Hospital 
on July 28, 1937, because of extreme agitation. 
Symptoms of excitability, bulimia, overactivity 
and confusion had gradually developed since 
1929 at the age of forty-two. After admission 
she was constantly and purposelessly agitated, 
her speech was voluminous but stereotyped. 
She became blind and in spite of a voracious 
appetite her weight fell to 93 pounds before her 
death on February 2, 1946. 

Air encephalography on November, 1941, 
showed bilateral ventricular dilatation of a 
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moderate degree more marked on the right. 
Aside from a small amount of air over the right 
convexity which may have been subdural, the 
extracortical pathways were very poorly filled. 

At autopsy there was a suggestion of bilateral 
frontal lobe atrophy, but this was not marked. 
Microscopically, argentophile plaques were 
numerous although neurofibrillary cell changes 
were infrequent. The picture was that of Alz- 
heimer’s disease. 


Case v. L. L., a colored woman, aged fifty- 
seven, was admitted to St. Elizabeth’s Hospital 
on July 31, 1936, because of gradual and pro- 
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lobe. Microscopically, in addition to the changes 
characteristic of cerebral arteriosclerosis, there 
were typical findings of Alzheimer’s disease. 


Case vi. A. E., a female, white, aged sixty- 
five, was admitted to St. Elizabeth’s Hospital 
on May 10, 1940, because of marked impair- 
ment of all intellectual functions. The onset had 
been six years previously at the age of fifty-nine. 
When admitted she was mute, agitated and un- 
tidy and during her hospital stay she developed 
tremors, grasping, groping and sucking reflexes. 
Death occurred on January 22, 1942. 

An air encephalogram on July 23, 1940, re- 


Fic. 3. Case 11 showing moderate dilatation of the lateral and third ventricles. A considerable amount of 


subdural air is visible and there is also some increase in the extracortical markings. Microscopic findings 


were those of Alzheimer’s disease. 


gressive mental deterioration which had first 
been noted as unusual forgetfulness seven 
years previously at the age of fifty. Speech be- 
came meager, she was disoriented and apathetic 
and displayed gross memory defects. Deteriora- 
tion progressed to a mute vegetative stage 
which persisted until she died suddenly on 
August 6, 1941. 

Air encephalography on October 30, 1936, 
revealed marked dilatation of the lateral ven- 
tricles, more marked on the left and an absence 
of air over the convolutions. 

At autopsy, there was very marked dilatation 
of the entire ventricular system, more pro- 
nounced on the left and especially in the pos- 
terior and inferior horns. There was considera- 
ble arteriosclerotic change in the cerebral 
arteries and an old infarct of the left temporal 


vealed ventricular dilatation more marked on 
the left. Little extracortical air was visible ex- 
cept for a small amount at the frontal poles. 

Gross examination of the brain revealed no 
external cortical atrophy. The ventricles were 
bilaterally dilated, more so on the left. The left 
temporal cortex was only 2 mm. thick with al- 
most complete disappearance of subcortical 
white matter. Microscopically the findings were 
those of Pick’s disease. 


Case vil. D. B., a female, white, aged forty- 
seven, was admitted to St. Elizabeth’s Hospital 
on March 26, 1940, because of the gradual onset 
two years previously of impairment of judg- 
ment, carelessness and untidiness, bulimia, 
polydipsia and urinary incontinence. Memory 
was relatively retained but she lost the ability 
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to write and calculate. After hospitalization she 
lost ground steadily and progressively. In May, 
194°, she 
tremors localized in the right buttock and thigh. 


developed continuous myoclonic 
Focal neurological signs appeared, and she be- 
came mute, bedridden and vegetative. During 
the final period there were grasping and groping 
reflexes, periods of spontaneous laughing and 
crying and complete loss of contact with the 
outside world. After an episode of hyperpyrexia 


and status epilepticus, she died on July 30 
1942. 

Air encephalography the 
270 cc. of spinal fluid revealed enormous dilata- 


b 


with 


Pneumoencephalographic Diagnosis in Presenile Dementias 31 


removal of 


memory. After admission he was described as 
being agitated, depressed and confused. He be- 
came increasingly untidy and dilapidated until 
death on December 8, 1940, after a febrile ill- 
ness. 

On November 29, 1940, an air encephalogram 
bilateral ventricular dilatation more 
marked on the right and principally involving 
the anterior portions of both lateral ventricles. 
There was a good deal of air visible in the basal 
cisterns but very little extracortically. 

At autopsy the frontal lobes, especially the 
left, were flattened and atrophic. On section 
there was marked dilatation of the anterior 


she ed 


Fic. 4. Case vii showing enormous symmetrical dilatation of the lateral ventricles particularly in the anterior 
portions. Very little extracortical air is visible. Pathologically, there were diffuse areas of partial demyeli- 


nation of the subcortical white matter. 


tion of the lateral ventricles particularly in the 
anterior portion. Both fluid levels. 
Only a thin shell of brain substance separated 
the anterior horns from the skull. Very little 
extracortica! air was visible (Fig. 4). 


showed 


At autopsy there was massive dilatation of 


the lateral ventricles especially the anterior 
horns with only a trace of subcortical white 
matter visible frontally. Microscopically the 
cortex was relatively well preserved and the 
principal lesion consisted of extensive demyel- 
inization of the subcortical white matter, in- 
volving all but the U fibers. 


Case vil. J. K., a male, white, aged fifty- 
three, was admitted to St. Elizabeth’s Hospital 
on December 18, 1936, because of defects in 
judgment, irritability and gross defects in 


horns and the third ventricle but very little 
dilatation of the inferior and posterior horns. 
Microscopically there were moderate degenera- 
tive changes in the cortical neurons especially 
of the frontal lobes but no changes character- 
istic of Pick’s or Alzheimer’s disease were pres- 
ent. The substantia nigra was extensively de- 
generated. 


Case 1x. G. N., a male, white, aged forty- 
seven, was admitted to St. Elizabeth’s Hospital 
on June 25, 1939, with a history of marked 
personality change since 1937. His early defects 
were mainly in the sphere of judgment although 
intellectual functions were greatly impaired. 
There has been only slow progression since his 
admission and he is still up and about although 
he displays profound mental dilapidation. 


| 
| 
= ¥ 
| 
| 


316 Paul Chodoff, Alexander Sin-on and Walter Freeman 


An air encephalogram in October, 1940, re- 
vealed dilatation of both lateral ventricles ex- 
pecially the left with little extracortical air be- 
ing visible. 


In each of the g cases reported, air en- 
cephalography revealed dilatation of the 
lateral ventricles without displacement. 
Although there was some tendency for the 
enlargement to be most marked in the an- 
terior portions, whenever the posterior and 
inferior horns were visualized they were 
also dilated. In one case the size of the 
lateral ventricles was approximately the 
same on the twosides. In 4 the dilatation 
was greater on the right side, in 4 on the 
left. The enlargement of the lateral ventri- 
cles varied from the slight but definite de- 
gree seen in Case Iv to the massive amount 
present in the encephalogram of Case vi 
where only a thin shell of cortex remained 
at the frontal pole. The third ventricle 
could be seen to be dilated in 2 cases. 

In 7 of the 9 cases very little extracortical 
air was visible and no conclusions could be 
drawn as to the presence or absence of 
localized or diffuse cortical atrophy. A 
fairly dense mass of air at the frontal pole 
was visible in the lateral views in Case u. 
The encephalograms of Case 111 showed a 
considerable amount of diffusely distribut- 
ed extracortical air. Although a good deal 
of this probably represents subdural masses 
the appearance is somewhat suggestive of 
generalized cortical atrophy. 

A comparison of the encephalographic 
and gross anatomic findings is of interest in 
the 8 autopsied cases. In general, the actual 
condition of the ventricles was accurately 
mirrored in the encephalograms, although 
there were some minor discrepancies such 
as the fact that in 2 cases (Cases 11 and 111) 
what proved to be bilaterally equal ventric- 
ular dilatation appeared asymmetrical in 
the encephalograms while in one (Case vit) 
the anatomically smaller ventricle appeared 
to be the more greatly dilated one in the air 
study. In 6 cases there was nothing in the 
encephalographic pictures to indicate gross 
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lobar atrophy and in 4 of these this was 
confirmed at autopsy. However, the 2 
cases (Cases 1v and vu) which did present 
some degree of visible atrophy of the fron- 
tal lobes were also among those failing to 
show any appreciable amount of extra- 
cortical air. On the other hand, the roent- 
gen appearance of Case 11 which indicated 
frontal lobe atrophy and of Case u1 which 
suggested diffuse cortical atrophy were 
both misleading since no lobar 
atrophy was found in either at autopsy. 
We are unable to offer a reasonable expla- 
nation of why so little extracortical air was 
visible in 6 cases. Since no arachnoidal ad- 
hesions were found, there was apparently 
no blockage of the subarachnoid pathways. 

It is thus apparent that this study fails to 
substantiate the formulation of Fligel as to 
the value of the air encephalogram in the 
differential diagnosis of Pick’s disease and 
Alzheimer’s disease. The presence or ab- 
sence of local or diffuse lobar atrophy could 
not be correctly inferred from a study of the 
encephalograms and in fact the rather re- 
markable paucity of visible extracortical 
air made any interpretation unsatisfactory. 
The futility of relying on the roentgen ray 
to differentiate between Pick’s disease and 
Alzheimer’s disease is further indicated by 
a study of the pathologic material. Five of 
the 8 autopsied cases were diagnosed as be- 
longing to the Alzheimer group. A mass of 
prefrontal air, suggestive of Pick’s disease, 
was seen in the encephalograms of one of 
these (Case 11) while in only one were there 
any of the diffuse broad stripes and masses 
of extracortical air described as typical of 
Alzheimer’s disease. One case (Case v1) was 
considered, on the basis of the microscopic 
findings, to be an example of Pick’s disease. 
In this there was no gross lobar atrophy 
and on encephalography very little extra- 
cortical air was seen and certainly none of 
the broad confluent masses described by 
Fliigel as characteristic of this condition. 
Two of the cases (Cases vit and vill) were 
pathologically obscure encephalopathies 
which did not fit into either the Pick’s or 
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the Alzheimer’s group. This illustrates the 
point that the presenile dementias are not 
synonymous with Pick’s and Alzheimer’s 
diseases and that a number of other con- 
ditions must be included. Thus, any at- 
tempt to differentiate encephalographically 
between the two may be invalidated by the 
possibility that the particular case being 
studied may pathologically 
neither. 

Although air encephalography was of 
little value in differentiating among the 
various members of the presenile group, it 


belong to 


was very successful in separating the de- 
generative presenile cases from other con- 
ditions such as the functional psychoses 
and space taking lesions. The picture of 
uniform or asymmetrical ventricular dila- 
tation without displacement was constantly 
present and was of considerable value in 
confirming the clinical impression in all of 
the cases. 


SUMMARY AND CONCLUSIONS 


1. The literature on the pneumoen- 
cephalographic findings in the presenile de- 
mentias has been reviewed. 

2. Nine cases belonging to this group in 
all of which air encephalograms were per- 
formed are presented. Eight of these came 
to autopsy and the pathologic and en- 
cephalographic findings are compared and 
the results are analyzed. 

3. Uniform or asymmetrical ventricular 
dilatation without displacement was found 
in every case and is the characteristic 
pneumoencephalographic appearance in 
the presenile dementias. 

4. The appearance of the extracortical 
pathways is of little or no value in dis- 
tinguishing between Pick’s disease and 
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Alzheimer’s disease. Reasons for this are 
discussed. 


Paul Chodoff, M.D. 
3315 16th St., N.W. 
Washington 10, D.C. 
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ROENTGENOLOGICAL ASPECT OF SARCOIDOSIS 


By MAJOR ALFRED J. ACKERMAN, M.C. 
Brooke General Hospital 


FORT SAM HOUSTON, TEXAS 


*ARCOID lesions of specific organs were 
thought to be separate disease entities 
and were described under various names 
depending on their localization. Greater 
experience, however, led to recognition of 
these entities as a generalized disorder 
affecting the skin, lymph nodes, uveal tract 
and parotid gland, lungs, and skeletal 
system. Recent observations tend to show 
that visceral organs are perhaps more fre- 
quently involved. 

Sarcoidosis presents clinical features of a 
chronic infectious granuloma. The constitu- 
tional symptoms are rarely severe, but the 
disease persists often for years; successively 
more organs become affected, and occa- 
sionally spontaneous healing occurs after 
one or more relapses. The definite diagnosis 
of sarcoidosis depends almost entirely on 
the characteristic histopathological find- 
ings. The lesions consist histopathologically 
of tuberculoid accumulations of epithelioid 
cells frequently surrounded by a thin layer 
of lymphocytes. Within the epithelioid 
follicles occasional giant cells of the Lang- 
hans type are seen. Necrosis and caseation 
are absent, although single epithelioid cells 
may show some slight necrobiotic changes; 
exudative features and polymorphonuclear 
cells are absent. It is interesting to note 
that in the United States the disease is 
observed much more frequently in the 
colored than in the white race. The reason 
for this does not appear clear since the 
disease is not at all rare on the Continent. 

We shall discuss only the roentgenologi- 
cal aspects of sarcoidosis, and refer the 
reader to a rather extensive literature deal- 
ing with other considerations of this prob- 
lem. 

The pulmonary lesions were first de- 
scribed in 1915 by Kuznitzky and Bitthorf; 
Jiingling described the skeletal changes 
associated with sarcoidosis in Ig!19g and 


again in 1928 and considered them as 
osteitis tuberculosa cystoides. The pha- 
langes, metacarpals, and metatarsals are 
the usual sites of involvement. Since then, 
the roentgenologic characteristics of the 
disease have been repeatedly described in 
the American and foreign literature. 

Most writers concerned with this subject 
emphasize the variability of the roentgeno- 
logical findings. There are great individual 
differences in the distribution, extent, and 
character of the lesions. This—it is felt—is 
due in a large measure to the fact that they 
represent different stages of evolution of the 
disease. Thus the outstanding roentgeno- 
logical features observed in the early stage 
may become superseded by other changes 
during the subsequent phases of regression 
and progression. The relatively asympto- 
matic course of sarcoidosis, of which the 
roentgenologic findings are often the first 
evidence, makes it difficult to observe early 
intrathoracic alterations. In many cases, 
the process is well advanced when the 
patients are first seen. Extended observa- 
tion, however, permits one to follow the 
evolution of the thoracic lesions through 
successive stages of development. These 
observations demonstrate rather convinc- 
ingly the fluctuations in the course of the 
disease. While new lesions may appear at 
any time, the older ones do not always re- 


‘main stationary. They do show quite often 


evidence of regression or a change in their 
morphological characteristics. Not infre- 
quently, all phases of the disease are de- 
monstrable on a single roentgenogram. One 
finds enlargement of the mediastinal nodes, 
miliary infiltration, areas of fibrosis, and 
confluent areas of patchy infiltration. A 
discussion of the roentgenological features 
of intrathoracic sarcoid manifestations 
must, therefore, consider the whole course 
of the disease rather than stress the indi- 
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vidual changes varying with the develop- 
mental phase of the disease. 

Enlargement of the intrathoracic lymph 
nodes is an outstanding feature of sarcoido- 
sis. The mediastinal and tracheobronchial 
nodes are usually involved. This results in a 
striking enlargement of the mediastinal 
shadow and a more or less marked promi- 
nence of the lung roots. The bilateral, fre- 
quently symmetrical, enlargement of the 
nodes ranging from moderately prominent 
mediastinal or hilar shadows to large ‘“‘tu- 
mor masses” extending far into the lung 
fields causes remarkable roentgenological 
appearances. Although it is true that bi- 
lateral involvement is exceedingly common 
in some instances, unilateral lymphoade- 
nopathy has been observed. The enlarged 
nodes do.not seem to affect significantly 
adjacent structures. One does not ordinar- 
ily find evidence of pressure on large ves- 
sels, the trachea, or esophagus. We did, 
however, observe a traction diverticulum in 
one case of mediastinal adenopathy due to 
sarcoidosis. The intrathoracic nodes show a 
definite tendency to spontaneous regression. 
This is sometimes so marked as to cause 
almost complete disappearance of the 
nodes. The mediastinal adenopathy has 
only too often been the cause of diagnostic 
errors; it was commonly misinterpreted as 
a lymphoblastoma, and the correct diagno- 
sis was arrived at only after histopathologi- 
cal studies of peripheral nodes revealed 
sarcoidosis. The disproportion between the 
extensive anatomical changes and _ the 
paucity of clinical symptoms deserves 
special emphasis as an aid in proper evalu- 
ation of the roentgenological manifestations 
of this disease. At least this has been our 
experience in the Army where sarcoidosis is 
usually detected during routine examina- 
tions of the chest. 

The pulmonary manifestations of sarcoi- 
dosis are not pathognomonic per se. They 
are rarely uniform, and no single type of 
infiltration can be definitely attributed to 
an early or late phase of the disease. During 
the intermediate stages of the disease any 
one or any combination of the commonly 
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distinguished groups of infiltration can 
occur. Although sarcoidosis usually affects 
the pulmonary parenchyma bilaterally, 
there are cases with unilateral involvement 
on record. The infiltration may show a 
diffuse widespread distribution, or it may 
be limited in scope, confined to the roots of 
the lungs or the basal portions of the lung 
fields. Pulmonary changes are occasionally 
seen without concomitant enlargement of 
the mediastinal or tracheobronchial nodes. 
Of course, one cannot state definitely that 
these nodes were not enlarged in an earlier 
stage of the disease and, when absent, had 
regressed to a more normal size. 

Reisner distinguished three main types 
of infiltration associated with sarcoidosis: 
(1) diffusely disseminated small nodular 
infiltration; (2) diffuse or localized peri- 
bronchial fibrous infiltration, and (3) coa- 
lescent, patchy infiltration. 

The diffusely disseminated infiltrates 
consist of discrete, small, nodular foci 
resembling in appearance and distribution 
those observed either in acute miliary or in 
chronic forms of hematogenous tuberculo- 
sis. Sometimes the individual nodules, 
which occur in the interstitial lymphoid 
tissue of the pulmonary parenchyma, attain 
a larger size possibly due to coalescence of 
smaller foci. The lesions may be distributed 
uniformly throughout both lungs, or they 
may be confined to the parahilar or basal 
segments of the lungs. 

The diffuse or localized infiltrations of a 
linear or strand-like character seem to 
follow the distribution of the bronchovascu- 
lar pattern and are characterized roentgen- 
ologically by prominent root trunks and 
peripheral markings. A combination of the 
disseminated nodular form and the linear 
“peribronchial-perivascular” pattern oc- 
curs not infrequently. 

Coalescent patchy densities are usually 
observed alongside widespread peribronchi- 
al-perivascular and nodular infiltrations. 
Lesions of this type can be widely distrib- 
uted, but they are usually more frequent in 
the mid-zones and basal segments. 

The various types of pulmonary lesions 
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observed in sarcoidosis represent only 
manifestations of different stages of evolu- 
tion. It is only to be expected that, in a 
disease of such a chronic nature with fre- 
quent remissions and relapses, there should 
be transitions from one type of infiltration 
into another and that any combination of 
infiltrations should be observed concur- 
rently. A complete absorption of some 
areas of infiltration is seen almost in- 
variably in cases remaining under prolonged 
clinical observation. The developmental 
cycle of pulmonary sarcoidosis is difficult to 
determine, but perhaps a general pattern as 
described by Reisner can be recognized. 
According to him, the disseminated nodular 
forms are most likely associated with an 
early stage of the disease. The more bizarre 
forms such as the linear interstitial fibrotic 
type and the conglomerate densities can 
best be regarded as expressions of an inter- 
mediate or late phase. These latter changes 
are probably irreversible. 

The disseminated nodular forms are of a 
reversible nature as they show a definite 
tendency to spontaneous regression. In 
some cases the regression is only partial; 
while certain areas of infiltration show reso- 
lution, other portions of the lung fields 
exhibit little or no change. 

A discussion of thoracic manifestations 
of sarcoidosis must also include a consider- 
ation of the cardiovascular system. The 
myocardium and pericardium have been 
occasionally affected by this disease. Clini- 
cally, arrhythmias, conduction defects, 
cardiac enlargement, and right cardiac 
failure have been observed. Pathological 
examinations revealed in several instances 
invasion of the myocardium or pericardium 
by sarcoid. Right cardiac enlargement was 
demonstrated in one of our own cases which 
showed also significant electrocardiographic 
changes. It is perhaps reasonable to assume 
that even in absence of direct cardiac in- 
vasion the chronic peribronchovascular fi- 
brosis may obstruct the normal pulmonary 
circulation and result in a chronic cor pul- 
monale. 

Skeletal changes are said to occur rela- 
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tively frequently (approximately 20 per 
cent) in association with sarcoidosis. We 
did not observe alterations in our series of 
cases. The bone lesions—when present 
are so characteristic that they may be re- 
garded as practically pathognomonic for 
sarcoidosis. The lesions, resembling small 
cysts, are found in the phalanges of the 
fingers and toes. Two main types of bone 
lesions can be distinguished: (1) the cir- 
cumscribed form which consists of sharply 
defined “‘punched-out” areas of rarefac- 
tion, circular or oval in shape, usually 
located within the cancellous portion of 
the bone without evidence of bone re- 
action, and (2) the diffuse form which 
produces a reticular appearance of the 
bone due to multiple small irregular areas 
of rarefaction. In this type, large por- 
tions of bone are usually involved with 
frequently resulting alteration of its size 
and shape. The shaft is widened and the 
cortex is thinned out. 

Nineteen cases of sarcoidosis were ob- 
served by us during the last three years; all 
of them occurred in members of the Armed 
Forces. Some of them have served for sev- 
eral years and saw overseas duty. We 
would like to report briefly 4 cases represen- 
tative of the disease. In one case there was 
involvement of the lacrimal glands, skin, 
and the lungs. 


REPORT OF CASES 


Case 1. A twenty-one year old Negro male 
was admitted to the hospital from the Separa- 


tion Center where a roentgen examination of 


the chest revealed an enlargement of the medi- 
astinum. 

The patient had no complaints and was in 
good health throughout his service in the 
Army. The family history was not contributory. 
The physical examination was essentially nega- 
tive. Laboratory examination showed normal 
red and white blood cell counts, normal sedi- 
mentation rate, and a normal serum protein 
with an AG ratio 2:1. A tuberculin test was 
negative. 

Roentgen examination of the chest showed 
a bilateral enlargement of the paratracheal and 
parabronchial lymph nodes and a very discrete 


Fic. 1. Case 1. The tracheobronchial and medias- 
tinal nodes are enlarged. There is a miliary in- 
filtration in the right infraclavicular region. 


Fic. 3. Case ut. The tracheobronchial and medias- 
tinal nodes are enlarged. Discrete miliary infiltra- 
tion in both lower lung fields. 


Fic. 2. Case 1. Lateral view demonstrating the 
mediastinal adenopathy. 


Fic. 4. Case 1. Some regression of the original 
adenopathy. The pulmonary infiltration is more 
extensive; it is now coarser, fibronodular in char- 
acter. 
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Fic. 5. Case 11. The pulmonary infiltration is fairly 
generalized. At the right base it is patchy in 
character and coalescent. 


miliary infiltration in the infraclavicular portion 
of the right lung field. A diagnosis of medias- 
tino-pulmonary sarcoidosis was made which 
was verified by biopsy of a peripheral lymph 
node. 


Kic. 6. Case ut. Fairly diffuse fibronodular infiltra- 
tion in both lung fields. The mediastinal nodes are 
not significantly enlarged. 
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Case 11. A nineteen year old Negro male was 
admitted to the hospital in December, 1946. 
The patient was referred from the Separation 
Center where a roentgen examination of the 
chest disclosed a mass in the mediastinum. 

Except for the usual childhood diseases, 
there was no history of illness in the past. The 
family history was non-contributory. The pa- 
tient was in good health at the time of admission. 
Physical examination was essentially negative. 
There was no peripheral adenopathy. Labora- 
tory examination showed norma! red and white 
blood cell counts. The differential count was 
73 per cent neutrophiles, 18 per cent lympho 


Fic. 7. Case 1. Recent exacerbation with coalescent 
patchy infiltration at the right base. 


cytes, and g per cent eosinophiles. The serum 
protein was 7.5 gm. (albumin, 4.9 gm., globulin, 
2.6 gm. and AG ratio 1.9). The sedimentation 
rate was If mm. per hour. The tuberculin test 
was negative. 

Roentgen examination of the chest showed 
bilateral enlargement of the mediastinal nodes 
and a discrete miliary infiltration in both lower 
lung fields. During three months of observation 
the mediastinal nodes regressed moderately, 
but the infiltration had extended farther and 
became more coarsely nodular in character. 

A biopsy of a cervical lymph node revealed 


sarcoidosis. 


Case 1. A twenty year old Negro male 
sergeant was admitted to this hospital with 
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numerous “nodular swellings” over the entire 
body and a generalized lymphadenopathy. 
The family and past history were not con- 
tributory. The patient appeared in no distress; 
there was no fever, pain, or cough. The skin 
lesions, which appeared approximately seven 
months prior to admission to the hospital, 
showed no significant change in size, consist- 
ency, or color since the time they were first 
observed. The patient was returned to the 


Fic. 8-14. Case 1v. Series of roentgenograms taken 
within a fourteen month period, showing the 
fluctuating character of the disease with regres- 
sions and exacerbations and a change of the cardiac 
shadow suggestive of cor pulmonale. 


United States for separation from the Armed 
yrces. 

Physical examination showed an enlargement 
of the lacrimal glands and hypertrophy of the 
conjunctivae, ptosis of the eyelids, enlarged 
cervical nodes, and widely disseminated cu- 
taneous lesions, most numerous on the trunk. 
The internal organs showed no abnormality. 

Laboratory Findings: The red blood cell 
count was 4.2 million, white blood cell count, 
§,300, hemoglobin 80 per cent; the differential 
smear showed no significant deviation from 
normal. There was a rather diffuse peribronchial 
fibronodular infiltration throughout the right 
lung field and the inner zone of the left lung 
field. The mediastinal nodes were somewhat 
enlarged but not significantly so. Observation 
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Fic. g 


over seven months showed some regression of the 
pathologic process in the right lower lung field. 

A biopsy of a skin lesion and a cervical node 
confirmed the clinical and _ roentgenological 
diagnosis of sarcoidosis. 


Case iv. A twenty-five year old white male 
master sergeant was admitted to the hospital 
because of chills and fever of about four weeks’ 
duration. 


Fic. 10 
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Fic. 11 
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Fic. 12 


Fic. 13 


Family and Occupational History. The pa- 
tient’s mother was a cardiac patient. One of his 
brothers was an “asthmatic”; two uncles and 
one grandfather had had tuberculosis. In 
civilian life the patient had worked as a cleaner 
and painter of tanks for an oil refinery. At the 
onset of his illness he had served in the Army 
for two and one-half years in the capacity of a 
butcher and a mess sergeant. 

Present Illness. About one year before ad- 


14 


mission, the patient was hospitalized for a 
cold. Subsequently, he complained of “heavi- 
in his chest. About four weeks before 
admission to this hospital, he began to have 
episodes of chills and fever, for which he was 
briefly observed at another hospital. At that 
time, the physical examination was negative. 
The roentgen examination showed well rounded 
mediastinal masses of increased density along 
the trachea and the main bronchi. The red 
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blood cell count was 4.9 million, white blood 
cell count 8,750; the differential smear revealed 
$2 per cent neutrophiles, and 48 per cent lym- 
phocytes. The sedimentation rate was 38 mm. 
and later 22 mm. (corrected). 

Further observation in this hospital showed 
complete absence of any significant findings. 

Laboratory Examination. The red blood cell 
count averaged about 4-5 million. The white 
blood cell count averaged around 4,000. Dif- 
ferential smears showed from I to 21 per cent 
eosinophiles, averaging between 10 and 1§ per 
cent eosinophiles. The lymphocytes varied 
from 2 to 24 per cent; the monocytes varied 
from I to 3 per cent; hemoglobin was within 
normal limits. The urine was negative. Sedi- 
mentation rate always remained within normal 
limits. Serum protein on admission was 7.2 
gm. per 100 cc., with §.1 gm. of albumin and 
2.1 gm. of globulin. Eight months after admis- 
sion, the serum protein was 6.5 gm. per 100 cc. 
with § gm. of albumin and 1.6 gm. of globulin. 
Twelve months after admission, total protein 
was 6.8 gm. per 100 cc., with 3.6 gm. of albumin 
and 3.2 gm. of globulin. The Kahn test was 
negative. Complement fixation tests for coc- 
cidioidomycosis were negative in all dilutions. 
The patient gave no reaction to 0.01 mg. old 
tuberculin and 1 mg. old tuberculin. 

Serial roentgenologic studies of the chest 
revealed marked enlargement of the medias- 
tinal nodes and a fibronodular infiltration in 
both lower lung fields. The mediastinal nodes 
regressed slowly; the pulmonary infiltration 
showed marked fluctuation, first extending to 
involve also the upper portions of the lung 
fields, and later receding with resulting clearing 
of the left lung field. After a period of regres- 
sion, new areas of infiltration developed in the 
hilar regions; the infiltration was of fibrous 
character. A right cardiac enlargement could 
also be observed. This exacerbation of the 
pulmonary involvement was later again fol- 
lowed by a significant remission. The left medi- 
astinal nodes became reduced to almost normal 
size. 

A biopsy of a peripheral node showed changes 
characteristic of sarcoidosis. 


CONCLUSIONS 
1. The observation of nineteen cases of 
pulmonary sarcoidosis confirmed essential- 


ly the findings reported in the literature. 
2. The patients whom we saw in the 
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Army showed practically no clinical evi- 
dence of disease and were detected usually 
in the course of routine examinations. 

3. The mediastinal and pulmonary le- 
sions show fairly marked fluctuations char- 
acterized by regression of the enlarged 
nodes and dissemination and less conspicu- 
ous regression of the pulmonary :nfiltra- 
tions. These may appear as miliary, nodu- 
lar, and occasionally confluent patchy den- 
sities scattered over large areas of the 
pulmonary parenchyma. 

4. There is no definite correlation be- 
tween the morphologic changes and clinical 
symptoms produced by them. 

5. Absence of significant mediastinal 
adenopathy does not necessarily rule out 
pulmonary sarcoidosis or prove that these 
nodes are free from the disease. A previ- 
ously existing adenopathy may have simply 
regressed sufficiently so that it is no longer 
recognizable. 

6. In view of the clinical experiences the 
prognosis in cases of pulmonary sarcoidosis 
should always be guarded. 

A definite diagnosis of sarcoidosis can 
be established only by a biopsy. 


Brooke General Hospital 
Fort Sam Houston, Texas 
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HEBERDEN’S NODES 
VII. THE ROENTGENOLOGICAL AND CLINICAL APPEARANCE 
OF DEGENERATIVE JOINT DISEASE OF THE FINGERS* 


By ROBERT M. STECHER, M.D., and 
HARRY HAUSER, M.D. 


CLEVELAND, OHIO 


STUDY of the gross and roentgeno- 

graphic appearance of Heberden’s 
nodes was undertaken because these en- 
largements of the finger joints are typical 
examples of degenerative joint disease. 
Since details of finger joints lend them- 
selves so well to delineation by photo- 
graphic and roentgenographic investiga- 
tion it was hoped that such study might 
contribute to a better understanding not 
only of Heberden’s nodes but also to the 
general problem of degenerative joint dis- 
ease which constitutes such a large part of 
the total arthritic problem. 

Heberden! wrote, ‘““What are those little 
hard knobs about the size of a small pea, 
which are frequently seen upon the fingers 
particularly a little below the top, near the 
joints? They have no connection with the 
gout....”” Charcot? stated “the pea-like 
enlargements ... are nothing but osseous 
nodules which exist normally at the head 
of the second phalanx on the dorsal aspect; 
only the size of these nodules is consider- 
ably increased by the growth of new layers 
of bone.” Modern students employ the 
term Heberden’s nodes to denote degener- 
ative joint disease of the fingers. Heber- 
den’s original description included only 
one stage of the disease which often pre- 
sents a different appearance varying widely 
from the above picture. There may be pea- 
sized knobs. There may also be enlarge- 
ments or bony overgrowth with flexion and 
deviation deformity of the terminal pha- 
langes. Heberden’s nodes are confined to 
the terminal joint but are often associated 
with degenerative joint disease of the proxi- 
mal interphalangeal joints of the fingers. 
When this occurs, an erroneous diagnosis 


of mixed arthritis is sometimes made be- 
cause of the generally accepted fallacy that 
arthritis of the proximal joints is due to 
rheumatoid arthritis. 

Heberden’s nodes occur in two different 
ways. They may arise as the result of direct 
injury to the terminal interphalangeal 
joint; in this case they represent a true 
traumatic arthritis. In such instances one, 
or at most only two adjacent fingers are 
involved. At the onset of such traumatic 
Heberden’s nodes, swelling is noted to ap- 
pear immediately or shortly after a definite 
and vividly recalled injury. Soreness lasts 
several days or weeks and the condition 
becomes stabilized in a few months and 
remains unchanged for years. The deform- 
ity does not extend to adjacent fingers. 
Such a history is typical in men with one 
or two enlarged fingers. 

Under other circumstances and particu- 
larly in women, the enlargements arise 
spontaneously without history of injury. 
They begin in one finger and spread in 
months or years to other fingers. These 
constitute the so-called idiopathic Heber- 
den’s nodes with which this study is prin- 
cipally concerned. 

Observation of nearly 7,000 individuals’ 
revealed that this condition was nearly ten 
‘times as common in women as in men, that 
it was more common in white people than 
in Negroes and that its incidence was defi- 
nitely related to age, being rare in young 
people but affecting about 30 per cent of 
white women in the ninth decade. It was 
further demonstrated that the occurrence 
of this form of degenerative joint disease 
was strongly influenced by heredity, having 
been found twice as commonly in the 


* From the Departments of Medicine and Radiology of Western Reserve University, School of Medicine at City Hospital, Cleveland, 
Ohio. Presented before the Mid-Western Conference of Radiology, Cleveland, Ohio, Feb. 14-15, 1947. 
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mothers and three times as commonly in 
the sisters of affected women as was to be 
expected in the general population.’ The 
mode of inheritance seemed to be best ex- 
plained as dependent upon a single chromo- 
some factor which was sex influenced, being 
dominant in women and recessive in men.° 

Little or no attention has been devoted 
to detailed observation of the roentgeno- 
graphic changes produced by this disease. 
The most extensive account so far dis- 
covered has been given by Scott.*® He has 


Fic. 1.4. Case 1. Right index finger showing tumor 
mass over dorsum of terminal joint which was 
fluctuant, translucent, slightly tender, but not hot. 


described the earliest changes as simple 
narrowing of the joint space. This is later 
followed by spur formation and misalign- 
ment of the terminal phalanx. A more ad- 
vanced stage is indicated by broadening of 
the base of the terminal phalanx, increased 
density of the end of the bone and irregu- 
larity of the joint surface. 

The present study is based on observa- 
tions, histories, photographs and 
roentgenograms of over 100 patients with 
Heberden’s nodes and material assembled 
during the course of previous studies on 
different phases of the disease. Particular 
emphasis will be devoted to the clinical 
and roentgenographic appearance of the 
condition and the time relationships of dif- 
ferent stages of the disease. Lateral roent- 
genograms of the fingers will be emphasized 
because these have been previously neg- 
lected and are largely unknown. 


case 


Heberden’s Nodes 


CASE REPORTS 


Case 1. Mrs. C. C., first seen at forty-five 
years of age because of hypertension, was found 
to have tender, raised, split pea-sized nodules 
on the posterior surfaces of the distal phalangeal 
joints of the fingers of two years’ duration. 
Photograph of the right index finger (Fig. 14), at 
the age of forty-seven, shows a tumor mass over 
the terminal joint which was fluctuant, trans- 


Fic. 1B. Case 1. Lateral roentgenogram of right index 
finger showing bulbous enlargement anteriorly 
and posteriorly of the distal end of the middle 
phalanx and spur formation on the dorsal and pal- 
mar aspects of the proximal end of the distal 
phalanx. 


lucent, slightly tender but not hot. A diagnosis 
was made of synovial lesion of the skin, and the 
cyst was evacuated. Photograph of this entire 
hand shows enlargements also of the middle 
and little finger with flexion deformity of the 
latter. Roentgenogram of the right index finger 
in lateral view (Fig. 1B) shows definite spur for- 
mation on the dorsal and palmar aspects of the 
distal end of the middle phalanx and from the 
dorsal aspect of the proximal end of the distal 
phalanx. 

Posteroanterior roentgenogram of the right 
hand at the age of forty-seven (Fig 1C) shows 
slight changes only in the index and little fingers. 
There is decreased joint space and slight spur 
formation. There is slight condensation of bone 
along the joint line of the index finger. The 
joint surfaces are regular. 

Six years later, at the age of fifty-three, there 
were well marked enlargements of all fingers of 
both hands. Photograph of the right hand then 
(Fig. 1D) shows the pea-shaped nodules par- 
ticularly well in the index and middle fingers. 
A roentgenogram (Fig. 1£) shows marked de- 
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Fic. 1D. Case 1. Six years later shows pea-shaped 
nodules on dorsum of terminal joints, particularly 
well marked in index and middle fingers. 


ic. 1C. Case 1. Posteroanterior view of right hand 
shows narrowed terminal joint spaces, beginning 
spur formation and slight bone condensation of 
index and little fingers. 


Fic. 1F. Case 1. Lateral views show proximally ex- 
tending spur formations anteriorly and posteriorly 
on adjacent ends of terminal and middle phalanges 
giving the appearance of a ball and socket joint. 

Fic. 1E. Case 1. Posteroanterior view of right fingers 
shows deformities of the terminal joint lines, spur 
formations with broadening of the lateral di- 
ameters of the proximal ends of the distal pha- 
langes. The distal ends of the middle phalanges 
show an irregular arrangement of the trabeculae 
producing a foamy appearance. 
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formity of the joint lines, irregularity of joint 
space and spur formation with broadening of 
the lateral diameter of the proximal end of the 
distal phalanges. The detailed structure of the 
bone of the distal portion of the second pha- 
langes shows an irregular arrangement of the 
trabeculae producing a foamy appearance. The 
proximal interphalangeal and the metacarpo- 
phalangeal joints are apparently normal. 

Lateral views of the finger joints are seen in 
Figure 1F'. The alteration of joint structure is 
striking. Marked spur formation extending 
proximally from both dorsal and palmar sur- 
faces of the proximal end of the distal phalanges 
gives the appearance of the section of a ball and 
socket joint. There is also spur formation from 
the distal ends of the middle phalanges. Even 
the ring finger which is only slightly deformed 
clinically, in the posteroanterior roentgenogram 
contains a spur on the dorsal aspect of the distal 
phalanx. 


Case us. Mrs. E. H.; aged forty-two, had no- 


Fic. 24. Case 1. Dorsal enlargements of transverse 
ridge type of terminal joints except little finger 
present for four years. 
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Fic. 2B. Case 1. Dorsipalmar roentgenogram shows 
only slight narrowing of terminal joints of index 
and ring fingers and small “‘punched-out”’ area on 
radial side of head of the middle phalanx of the 
ring finger. 


ticed enlargements of her fingers for four years. 
Photograph of the right hand (Fig. 2.7) shows 
enlargement of all the terminal joints except 
the little finger. This enlargement takes the 
shape of a transverse ridge rather than “small 
pea-shaped nodules.” The hand is otherwise 
normal. A roentgenogram (Fig. 28) shows little 
or no abnormality. There is narrowing of the 
ulnar half of the joint space of the index finger 
and narrowing of the joint space of the ring 
finger. There is also a small punched out area 
2mm. in diameter on the radial side of the dis- 
tal end of the second phalanx of the ring finger. 
The roentgenogram is otherwise normal. A 
photograph taken sixteen months later is in- 
distinguishable from the one shown. At this 
time, posteroanterior roentgenograms show 
only decreased joint space. The lateral roent- 
genogram (Fig. 2C) shows a large spur arising 
from the dorsal aspect of the proximal end of 
the terminal phalanx of the ring finger. This 
spur is large enough to increase the joint sur- 
face by about 60 per cent. Very small spurs are 
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Fic. 2C. Case u. Lateral projection made sixteen 
months later shows spur formations on proximal 
ends of terminal phalanges except in little finger. 
Posteroanterior projection failed to reveal spurs. 
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seen in the same position of the index and mid- 
dle fingers and also on the palmar and the dorsal 
surfaces of the distal end of the middle pha- 
langes. The little finger is normal. 

This case illustrates that marked deformities 
may be apparent clinically in the finger joints 
with little or no evidence of bone change visible 
in posteroanterior roentgenograms. 


Case 1. Mrs. B. H. was a woman, aged forty” 
seven, whose fingers had been enlarged for two 
years. Examination showed considerable en- 
largement of the terminal joints with flexion 
deformity of both little fingers, slightly smaller 
enlargement of the left ring and right middle 
fingers but little or no change of either index 
fingers or the left middle or right ring fingers. 

Posteroanterior roentgenogram of the right 
hand (Fig. 34) shows little abnormality. In the 
terminal joints the index finger is almost com- 
pletely normal showing only a very small spur 
about 1 mm. long on the ulnar side of the proxi- 
mal end of the distal phalanx. In the middle 
finger the base of the distal phalanx is definitely 
broadened, the joint surface here being in- 


Fic. 34. Case 11. Dorsipalmar view shows slight 
changes of spurring of index finger, broadening 
and narrowing of joint of middle finger, narrowing 


of joint space of ring finger. 


Fic. 3B. Case u1. Photograph of right hand forty- 
two months later shows increase in size of terminal 
joint of middle, ring and little fingers with flexion 
deformity of middle finger. 
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Fic. 3C. Case ut. Dorsipalmar view shows progres- 
sive changes of spur formation and increased width 
of the base of the distal phalanges of the middle, 
ring and little fingers. 


creased in density and the joint space is nar- 
rowed. The distal end of the second phalanx is 
not altered. The ring finger shows only decrease 
in joint space. The little finger shows marked 
change with broadening of the bone ends, ir- 
regularity of joint surface and decrease in joint 
space. 

Photograph of the right hand forty-two 
months later (Fig. 3B) shows marked increase 
in size of the terminal joint of the middle, ring 
and little fingers. There is also flexion deformity 
of the middle finger. A roentgenogram at this 
time (Fig. 3C) shows increase in the width of 
the base of the distal phalanges of the middle, 
ring and little fingers. The joint surfaces of these 
fingers show increased density of bone, narrow- 
ing or obliteration of joint space, and an irregu- 
larity of bone trabeculation of the distal end of 
the middle phalanges of the middle and little 
fingers, giving them a foamy appearance. The 
index finger and the other joints of the hand are 
normal. A lateral view (Fig. 3D) shows spur 
formation from the dorsal aspect of the proxi- 
mal ends of the distal phalanges most marked 
in the middle but present in the ring and little 
finger and absent from the index fingers. Spur 
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Fic. 3D. Case 11. Lateral views show better the de- 
gree of spur formations and narrowing of the space 
of the terminal joint of the middle, ring and little 
fingers. Spurs are present on the middle as well as 
the distal phalanges. 


formation is also seen from the distal ends of 
the middle phalanges of all but the index finger. 

In this case, marked advancement of the 
arthritic process was seen over a period of forty- 
two months. This woman had no other signifi- 
cant arthritis. 


Case tv. Mrs. E. P. was a woman aged sixty- 
two, with Heberden’s nodes for fourteen years. 
Photograph of the right hand (Fig. 4) shows 
marked enlargements of all terminal joints 
with flexion deformity. There is in addition 
obvious enlargement and ulnar deviation of the 
proximal interphalangeal joint of the index 
finger. A posteroanterior roentgenogram (Fig. 
4B) shows marked enlargements of all distal 
interphalangeal joints with bulbous swelling 
and foamy rarefaction of the distal ends of the 
second phalanges. The joint line is obliterated 
or obscured by the flexion deformity especially 
marked in the index and middle fingers. The 
proximal joints are also affected in this case. 
The joint spaces are normal and the joint 
surfaces are not distorted but the bones are 
broadened, the proximal ends of the middle 
phalanges extending much beyond the distal 
ends of the proximal phalanges. There is also 
foamy distortion of the trabeculae here. 

The lateral views (Fig. 4C) show large spurs 
from the dorsal surfaces of the base of the distal 
phalanges of the index, middle and ring fingers, 
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Fic. 44. Case 1v. Photograph of right hand shows 
marked enlargements of all terminal joints with 
flexion deformity. Also there is enlargement and 
ulnar deviation of the proximal interphalangeal 
joint of the index finger. 


Fic. 4P. Case iv. Posteroanterior view shows roent 
genographic appearance of enlargements of ter- 
minal joints with bulbous swellings and foamy 
trabeculation of distal ends of second phalanges. 


slight enlargement of the distal ends of the mid- or little fingers. The thumb shows no change 
dle phalanges. A large spur is also seen extend- of the proximal end of the distal phalanx but 
ing from the dorsal surface of the proximal end _ there are large spurs extending from the dorsal 
of the middle phalanx of the index finger. No and the palmar surfaces of the distal end of the 
other spurs are seen here in the middle, ring proximal phalanx. 


Fic. 4C. Case 1v. Lateral views show the extent of spur formations on adjacent ends of middle and distal 
phalanges of the index, middle and ring fingers. The proximal phalanx of the thumb and the proximal end 
of the middle phalanx of the index finger are also involved. 
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Fic. 54. Case v. Photograph showing enlargements and angular deformities of the proximal 
and distal joints of all the fingers. 


Case v. Mrs. M. R. was a woman aged 
seventy-one, who noticed swelling of her fingers 
twenty-five years before, involving both the 
distal and the proximal interphalangeal joints. 
Photograph (Fig. 5) shows enlargement and 
the deformity of all the fingers. This is particu- 
larly marked in the proximal and distal pha- 
langes which in the index and middle finger are 
flanked by substantial spurs (Fig. 5B) which 
extend beyond and curve proximally as though 
to enclose the distal ends of the middle pha- 
langes. The distal ends of middle phalanges 
show marked bulbous enlargement with the 
same foamy disarrangement of the distal ends 
of the middle phalanges which has been de- 
scribed before. The interphalangeal joints are 
also markedly enlarged with the same broad- 
ening of the base and overhanging spurs of the 
proximal end of the middle phalanges and a 
similar foamy disarrangement of trabeculation 
of the distal ends of the proximal phalanges. 
The metacarpophalangeal joints appear to be 
completely normal. Lateral roentgenograms 


Fic. 5 B. Case v. Posteroanterior roentgenogram shows 
the marked spur formations, bulbous enlargements 
and foamy disarrangement of the adjacent ends of 
bones forming the proximal and distal joints. Soft 
tissue thickening around the joints is also shown. 


(Fig. 5C) show marked spur formation from 
the distal phalanges and marked increase in 
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diameter of both bones constituting the proxi- 
mal interphalangeal joints. A roentgenogram 
of the thumb shows marked bony enlargements 
which would not be suspected from the photo- 
graph. 
DISCUSSION 

Idiopathic Heberden’s nodes are gener- 
ally considered to be typical examples of 
degenerative joint disease. It has been 
variously stated that they are pathogno- 
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finger, was least susceptible of all, being 
involved in only 50 per cent of the cases. 
The thumbs rarely deformed 
grossly that they were ignored in the tabu- 
lation. 

Involvement of the proximal interpha- 
langeal joints was encountered much more 
frequently than had been anticipated. A 
review of roentgenograms and photographs 
of g1 sets of hands revealed obvious de- 


were so 


Fic. 5C. Case v. Lateral roentgenogram demonstrates better the extent of spur formation and the increased 
diameter of the proximal interphalangeal joints. Thumb changes show better than would be suspected from 


photograph. 


monic of the disease, or that they establish 
the diagnosis. Certainly their presence is 
not necessary to establish that diagnosis. 
Degenerative joint disease is a disease 
which lends itself to protean manifesta- 
tions and it shows marked variations from 
case to case as to the number and variety 
of joints involved as well as to the wide 
differences in the degree of such involve- 
ment. Even in advanced cases of Heber- 
den’s nodes uniform involvement of all 
the fingers is rare, individual joints being 
only mildly altered or even spared entirely. 
A tabulation of the involved fingers in 150 
women with Heberden’s nodes showed 
only 75 per cent of the fingers of the right 
hand and 72 per cent of the fingers of the 
left hand are affected. Fifty-five per cent of 
the ring fingers were involved. The ring 
finger of the left hand, the wedding ring 


generative joint disease of the proximal 
interphalangeal joints in 36 patients, or 
40 per cent of the cases. Arthritis of proxi- 
mal interphalangeal joints of the fingers is 
not pathognomonic of rheumatoid arthritis 
as has so often been fallaciously stated. 
The relationship of Heberden’s nodes to 
other degenerative joint disease has been 
previously considered. In a detailed analy- 
sis of 94 women with Heberden’s nodes,’ 
it was found that 12 of them had definite 
degenerative joint disease involving other 
joints. In 19 other instances there were 
minor joint complaints without definite 
arthritis and 34 cases had crepitus of the 
knees. This was in striking contrast to the 
conditions found in a comparable control 
series of 10g women of about the same age 


distribution. They had only 3 instances of 


joint disease, no recorded minor joint com- 
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plaints and only 25 cases of crepitus of the 
knees. The conclusion is inescapable that 
Heberden’s nodes tend to be associated with 
degenerative joint disease of other joints. 

Degenerative joint disease 1s considered 
to depend primarily upon degeneration, 
erosion and finally a wearing away of joint 
cartilage, followed secondarily by conden- 
sation of bone along what had been the sub- 
chondral bone plate and at the edges of the 
joint where spurs are formed. Our roent- 
genographic studies support this supposi- 
tion. The earliest observed roentgeno- 
graphic change is decrease of joint space 
indicating loss of cartilage. There is later 
thickening of the bone of the joint surface, 
evidence of condensation of the subchon- 
dral plate and finally spur formation. There 
is marked distortion of joint surfaces pro- 
ducing serrated or notched surfaces result- 
ing in poor approximation of the opposing 
joint surfaces. Definite punched out areas 
suggesting ulcerations of the joint surfaces 
are seen best in the tangential view at the 
periphery. 

Spur formation is best seen in lateral 
views. The largest ones seem to arise from 
the dorsal aspect of the proximal end of the 
distal phalanx quite near to and seeming to 
produce an extension of the joint surface 
itself. Such spurs, if small, may seem to ex- 
tend only posteriorly proximally. 
They arise from what may be assumed to 
be the attachment of the extensor tendon. 
Similar but smaller spurs arise from the 
palmar surface corresponding to the at- 
tachment of the flexion tendons. Other bone 
proliferation does occur, however, quite 
independent of tendinous attachments. 
These are seen as extensions of the joint 
surface of the distal end of the middle 
phalanges. This is a protrusion proximally 
from the dorsal and palmar surfaces. In 
general, these are larger in the palmar sur- 
face. When the distal end of the middle 
phalanx has become greatly enlarged and 
bulbous this bony spur becomes almost a 
shelf-like protrusion. Similar changes may 
be seen in the proximal interphalangeal 


joints when they are affected. 
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If examples of Heberden’s nodes are ob- 
served in order of increasing severity, it 
will be noted that bone structure suffers 
progressive alteration, particularly marked 
at the distal end of the middle phalanx. 
When viewed in a true posteroanterior pro- 
jection this is normally shaped like a trun- 
cated cone, the sides and top of which are 
slightly concave. Trabeculation is arranged 
ina very orderly fashion, the bone ele- 
ments being about equally spaced and ar- 
ranged in a longitudinal direction. As the 
disease progresses the distal end of the 
middle phalanx loses its truncated cone 
appearance but becomes gradually widened, 
blown out and bulbous in shape, more 
nearly resembling a sphere and the bone 
trabeculations become very irregular in 
density, distribution and direction. Nu- 
merous instances have been observed of 
cyst-like areas of rarefaction near the distal 
end of the middle phalanx, sometimes ap- 
parently not communicating with the bone 
surface. These are often suggestive of 
gout. Such areas of punched-out cysts 
seem to be temporary because they are 
often no longer visible in subsequent roent- 
genograms. 

Distortion of bone structure even at 
some distance from the joint surface is not 
uncommon in degenerative joint disease. 
Notable examples are seen in the hip 
where the head of the femur becomes 
mushroomed, broadening out in all diame- 
ters with the production of overhanging 
lips about the edges. At the same time the 
neck of the femur becomes shortened and 
the angle of the neck on the shaft of the 
bone becomes more obtuse. The acetabu- 
lum changes shape also to accommodate 
the distorted head. This is the typical pic- 
ture of malum coxae senilis. 

Review of the study material reveals the 
fact that soft tissue changes constitute an 
important factor of the clinical entity of 
Heberden’s nodes. The most striking of 
these are cystic formations illustrated in 
extreme degree in Case 1. At least three 
other such cysts, though not so large, had 
been opened in our series over joints where 


Heberden’s nodes subsequently developed. 
They contained a colorless, gelatinous acel- 
lular, amorphous material. This or a similar 
condition has been described by Gross° 
as recurring, myxomatous, cutaneous cysts 
of the fingers and toes. According to Gross 
they represent a degeneration of tendon. 
Excision is useless because the lesions in- 
variably recur. He believes radiation ther- 
apy gives the best hope of permanent relief. 
He did not note the subsequent develop- 
ment of Heberden’s nodes or degenerative 
joint disease. Experience in our series indi- 
cates that such cysts are definitely related 
to Heberden’s nodes. 

Soft tissue changes are responsible for 
enlargement of the finger joints in cases 
where no distortion and little or no involve- 
ment of bone is seen either in posteroante- 
rior or lateral roentgenograms. This is best 
demonstrated in the early stage of Case 11. 
There is marked enlargement in the shape 
of a transverse ridge across the dorsum of 
the joint but the roentgenogram shows 
only narrowing of joint space. This feature 
of degenerative joint disease is often ap- 
parent in larger joints such as the knee 
which show a boggy thickening of the syn- 
ovial tissue producing villous arthritis of 
the knee. 

Cystic nodules in the tendinous attach- 
ments, spur formation along tendons, swell- 
ing of soft tissue about the joint and dis- 
arrangement of bone structure deep in the 
subchondral spaces all indicate that degen- 
erative joint disease is more than simple 
deterioration of cartilage and that it in- 
volves many structures and areas at even 
greater distances from the joint surface 
than had heretofore been supposed. 

Heberden’s nodes are the result of a 
chronic disease. The changes associated 
with it arise gradually and they progress 
at a slow rate. The bone changes seem to 
be largely irreversible although the tumors 
of cyst formation and other soft tissue en- 
largements have been noted to decrease in 
size from time to time. The size of the 
joint and its gross appearance is no reliable 
indication of the bone condition as seen on 
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the roentgenogram. Case 11 photographs 
of the hands taken sixteen months apart 
were indistinguishable from each other. 
They showed moderate enlargement of the 
joints in the form of a transverse ridge 
across the backs of the joints. Neither 
flexion deformity nor deviation was ap- 
parent. The first roentgenogram 
only narrowing of the joint space of the 
index and ring finger with one small 
punched out area 2 mm. in diameter. A 
roentgenogram sixteen months later shows 
only slight change from the previous one, 
the joint spaces being slightly smaller than 
before. 

In Case 111 marked progress of the bone 
deformities were observed in_ forty-two 
months. At the first examination the roent- 
genograms showed the index finger to be 
nearly normal. The ring finger showed only 
decreased joint space. The middle finger 
showed no definite narrowing of the joint 
space with increased density of the joint 
surface and increased width of the joint. 
The little finger shows the same change. 
Forty-two months later the bases of the 
distal phalanges of the middle, ring, and 
little fingers have become definitely broad- 
ened. There is further narrowing of the 
joint spaces and increased density of bone 
in these fingers. Marked change in bone 
trabeculation with the appearance of the 
foamy structure of the end of the middle 
phalanges is now marked. 

In Case 11, the first posteroanterior 
roentgenogram shows. only slight changes 
in the index and little fingers with narrow- 
ing of the joint space and slight condensa- 
tion of bone. Roentgenograms taken again 
six years later show marked deformity of 
the joint lines, irregularity of the joint 
space and spur formation and broadening 
of the base. The same foamy change in the 
trabeculae is again noted. 

Thus it is found that 


shows 


marked bone 


changes were seen to occur when fingers 
with developing Heberden’s nodes but only 
slight bone changes were re-examined in 
six years and in forty-two months. On the 
other hand, only slight changes were 


Vol S9, No ; 


noted in Case 11 in a period of sixteen 
months. 
SUMMARY 

Heberden’s nodes are enlargements of 
finger joints due to degenerative joint dis- 
ease. Review of a series of photographs and 
roentgenograms reveals the following note- 
worthy features of Heberden’s nodes. 

1. Their appearance may range widely 
from Heberden’s original description of 
“hard knobs about the size of a small pea.” 

2. They may start as a fluctuant swell- 
ing, a myxomatous subcutaneous cyst or a 
synovial lesion in the skin but develop 
from these to large bony deformities. 

3. Roentgenograms reveal enlargement 
of the ends of the bones with distortion of 
joint space and irregularity of the joint sur- 
face. Large spurs develop from the attach- 
ments of the flexor and the extensor ten- 
dons to the terminal phalanx. Such spurs 
seen only in lateral views have been hereto- 
fore largely overlooked. 

4. The distal ends of the middle pha- 
langes undergo marked change of the bony 
structure with irregularity and a foamy 
arrangement of the trabeculae. 

5. Heberden’s nodes, typical manifesta- 
tions of degenerative joint disease of the 
terminal finger joints, are sometimes asso- 
ciated with degenerative joint disease of 
the proximal interphalangeal joints. Such 
association was noted in 40 per cent of our 
cases. 
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6. Degenerative joint disease involves 
periarticular soft tissue, tendinous attach- 
ments and subchondral marrow spaces as 
well as the joint cartilage and the imme- 
diately underlying bone. 

7. The joint changes which occurred 
during definite periods of time have been 
described. 


City Hospital 
Cleveland g, Ohio 
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RIGHT PARADUODENAL HERNIA WITH ROENTGEN 
DIAGNOSIS AND POSTOPERATIVE RECOVERY* 


By ROBERT J. REEVES, M.D., FRANK T. MORAN, M.D.,i 
and PAUL A. JONES, M.D. 


DURHAM, NORTH CAROLINA 


ARADUODENAL hernias of 

the enclosure of the greater part of the 
small bowel by the mesocolon through the 
duodenojejunal junction. They may be 
right or left sided. 

There has been a difference of opinion as 
to the etiology of this condition with one or 
two theories being accepted by different 
investigators. In 1923 Andrews! discussed 
the two types of paraduodenal hernia and 
described their formation as a congenital 
anomaly of the development of the perito- 
neum. In the normal formation of the colon 
the cecum progresses in a counter clock- 
wise direction from the area of the splenic 
flexure across the abdomen forming the 
transverse colon to the hepatic flexure and 
then downward into the right lower quad- 
rant. Should the cecum proceed more 
directly into the right lower quadrant 
it would not lie superior to the small 
intestine. Then as it lengthened, the small 
bowel would be caught in the mesentery 
and enveloped” when the mesentery be- 
came attached to the right posterior ab- 
dominal wall (Fig. 1). According to An- 
drews' this would be the means of forma- 
tion of a right paraduodenal hernia. The 
left-sided hernia originates by a similar 
process. If no rotation should occur, the 
cecum would lie to the right of the midline 
in the lower abdomen. Then as it elongates 
the small bowel would become enveloped 
in the mesentery of the descending colon. 
It would therefore lie to the left of the mid- 
line with the opening facing to the right 
(Fig. 1). 

The second theory is that advanced by 
Treitz.” It was his contention that on 
occasion a loop of small intestine could 
project itself into the duodenojejunal 
junction and that due to changes in the 


consist 


intra-abdominal pressure a retroperitoneal . 
hernia would result. There have been cases 
reported that seem to support both theories, 
with more emphasis being given to that of 
embryological maldevelopment. 

Anatomically, the two types of paraduo- 
denal hernia may be differentiated by the 
following criteria: 


Right 
Che sac occupies the right 
half of the abdominal cav 
ity and lies between the 
and 


ascending transverse 


colon. 


. The opening of the sac is on 


the left side and opens to 
ward the left. 


rhe 


mesenteric 


Left 


1. The sac occupies the left 


half of the abdominal cay 
ity and lies between the 
descending and transverse 


mesocolon 


2. The opening of the sac is on 


the right side and opens to 
ward the right 


:. The inferior mesenteric ar 


superior 


artery (or ileocolic tery lies in the anterior sac 
lies in the anterior sac wall. 


artery) 
wall. 

Left-sided paraduodenal hernia has been 
found to occur more frequently than right- 
sided, with about three times as many 
reported in the medical literature. 

A summary of the literature shows that 
there have been §1 cases of right paraduo- 
denal hernia reported. These include those 
diagnosed by all means, i.e., at operation, 
roentgenologically and postmortem. Of 
those reported only 1g have recovered 
with 32 operated upon. The age of the 
patients who recovered from operation 
varies from twelve to fifty-six years with 


the greatest number falling between 


- twenty-five to fifty. Eleven out of the 19 


were males. 

There appears to be slight confusion in 
the literature as to the number of cases of 
right paraduodenal hernia reported. Cogs- 
well and Thomas,’ and Hodges," in sepa- 
rate reports refer to their cases as the six- 
teenth with recovery. In Table 1, we have 
attempted to put the various cases re- 
ported with postoperative recovery in their 
correct chronological order. 


* From the Department of Radiology, Duke University School of Medicine and Duke Hospital, Durham, North Carolina. 


t Trainee, National Cancer Institute, Washington, D. C. 
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Vol S95 No 
REPORTED CASES OF RIGHT PARADUODENAL 

Age 

Case of 
Author ex 

No. Patient 

yr. 
Neuman!? 
2  Carson® 29 M 
Brow 49 M 
4 Lower and Higgins" 12 
Deaver and Burden? 265 M 
6 Flechtenmacher!! 28 M 
7 Taylor?! 32 M 
8 Taylor”! 24 M 
9g Masson and McIndoe!* 41 M 
Dowdle?® 24 M 
11 Exner! ch 
2 Halliwell! 36 M 
13 Bryan 18 
14 Averbach? 14 M 
1s Baumeister and Hanchett® 21 
16 Cogswell and Thomas’ 49 
17 Hodges" 22 M 
18 Lahey and Trevor" 47 M 
19 Lahey and Trevor" 17 I 
2 Reeves, Moran and Jones 28 M 
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Klob® reported the first case 


TABLE I 


of right 


How 
Diag- 
nosed 


Operation 
Operation 
Operation 
Operation 
( )peration 
Operation 
Operation 


X-ray 
Operation 


Operation 


X-ray 


Operation 


Operation 
Operation 
( )peration 
Operation 


Operation 


Operation 


Operation 


X-ray 


HERNIA WITH POSTOPERATIVE RECOVERY 


Roentgen Examination 


None 

None 
Reported negative 

None 

None 

None 
Encapsulated appearance of small bowel 
as if sac enclosed 
Encapsulated appearance of small in- 
testine 
Reported negative 

None 
Encapsulated appearance of smal) bowel; 
displacement of colon; greatly dilated 
terminal ileum (oral barium and barium 
enema) 
Dilated coils of small intestine bunched 
together chiefly on the right side of the 
abdomen 

None 

None 

None 
Dilated loops of small bowel and ptosis 
of transverse colon (barium enema) 

None 
Postoperative review showed spherical 
encapsulation of small intestine as 
though contained in paper bag 
Reported as redundant duodenal loop. 
Postoperative review showed abnormal 
location of jejunum on right side of ab- 
domen: absence of transverse third and 
ascending fourth portions of the duo- 
denum 
Encapsulated appearance of small bowel; 
dilated small bowel; displacement of 
colon (oral barium) 


paraduodenal hernia in 1861, and Neuman!® 
the first with successful operation. Re- 
viewing all the cases we were able to find 
only g that had roentgenological studies of 
the gastrointestinal tract. One was a study 
of the large bowel’ which showed a low 
transverse colon and dilated loops of small 
bowel. Two*!’ reported roentgen studies as 
negative. The remaining 6 cases showed 
findings that can be considered good pre- 


sumptive evidence of right paraduodenal 
hernia. However, only 2 cases have been 
correctly diagnosed preoperatively. Tay- 
lor*t has received due recognition for the 
first case of right paraduodenal hernia 
diagnosed preoperatively. Exner" in 1933 
reported the second. Both were verified by 
operation. 
CASE REPORT 

Case 1. A twenty-eight year old colored man 

was admitted to the Medical Service of Duke 
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Hospital with the complaint of several attacks 
of abdominal pain over a period of two months. 
The initial onset of the abdominal pain followed 
the ingestion of peanuts and an iced drink. 
This attack was characterized by a sudden, 
sharp pain in the periumbilical region which 
gradually became cramping in character and 


AORTA 


cecum 
A SUP MES. 


A INF MES 
AORTA. - 


AORTA-- 


A SUP MES- - 
cECcuM- 


A. SUP MES. 


cecum -- -~ & INF. MES 


AORTA. .- 


A. SUP MES.- Vv. INF MES 
INF MES. 


~- A. INF MES 


Vv. INF MES 


INF MES. A. INF MES 


LEFT 


Fic. 1. (Modified from Andrews! by special per- 
mission of Surgery, Gynecology and Obstetrics.) 1, 
normal rotation of the cecum and small bowel. 
2a, 3a, ga, the cecum proceeds more directly into 
the right lower quadrant. As the small bowel 
lengthens it is enveloped by the mesentery, form- 
ing a right paraduodenal hernia. 24, 74, 6, when 
no rotation occurs the elongation of the small 
bowel causes it to be enveloped by the mesentery 
of the descending colon. A left paraduodenal 
hernia is thus formed. 


more severe. He vomited food eaten that day 
without evidence of blood. The initial attack 
lasted eight hours and was relieved in part by a 
hypodermic and an enema. 

After the onset the patient had five similar 
attacks which were treated by hypodermics, 
gastric lavage, and enemas. No history of di- 
gestive disturbances between attacks could be 
obtained. 

The family and marital history were non- 
contributory. 

Past history revealed patient’s general health 
to be good. There was a history of inadequately 
treated syphilis. 


Robert J. Reeves, Frank T. 
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Physical examination: temperature, 37°C.; 
pulse, 78; respiration, 18; blood pressure, 
110/50. The patient was a moderately welf 
developed and well nourished colored man ol 
approximately stated age. The pertinent physi- 
cal findings were as follows: small, generalized 
lymphadenopathy; heart enlarged to the left; 
protodiastolic murmur loudest in third left 
interspace. The abdomen flat without 
masses or palpable organs. 

Laboratory findings showed a normal blood 
study with two negative blood Wassermann 
tests. Spinal fluid studies were negative. 

Roentgen examination showed the stomach 
and duodenal bulb to be normal. ““There is a 
peculiar, apparently anatomical disarrangement 
of the jejunum and upper ileum in that these 
two sections of the bowel assume an almost 
perfectly spherical shape in configuration. The 
small intestinal pattern is perfectly normal, but 
the intestines have the appearance of being 
enclosed in a round sac-like structure” (Fig. 
2). A diagnosis of malrotation or herniation of 
the small intestine was made and the former 
ruled out by the normal position of the cecum 
and terminal ileum (Fig. 3). A preliminary 
diagnosis of right paraduodenal hernia was 


was 


Fic. 2. Case 1. Roentgenogram clearly demonstrates 
(1) sac enclosed appearance of small intestine; 
(2) loss of continuity of the normal loop of duo- 
denum. The major portion of the small intestine 
lies to the right of the midline. 
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made and the patient transferred to the surgical 
service. 

At operation a large retroperitoneal hernia 
of about two-thirds of the small intestine was 
found. The entrance to the sac was in the region 
of the ligament of Treitz through the duodeno- 
jejunal junction. The preoperative diagnosis 
of right paraduodenal hernia was confirmed. 
The sac was obliterated with interrupted silk 
sutures and the small intestine returned to its 
normal position. The patient withstood the 
operation well and was returned to the ward in 
gor condition. 

Postoperative course was uneventful, and 
there further attacks of abdominal 
pain. A subsequent study of the gastrointestinal 


were no 


tract showed no abnormality in the position of 
the small bowel ( Fig. 4). 


That herniation of the small bowel can 
be present without causing symptoms is 
seen from the numerous cases that have 
been found in cadavers and on autopsy 
examination of patients who died from 
other causes with no history of abdominal 
symptoms. In those patients requiring 
operation the symptoms have varied from 


Fic. 3. Case 1. 
cecum and terminal ileum in their normal posi- 
tions. There appears to be displacement of the 
ascending and transverse portions of the colon by 
the retroperitoneal hernia. There is gaseous dilata- 
tion of the small bowel. 


Six hour roentgenogram shows the 
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4. Case 1. 


Re-examination of the gastrointes- 
tinal tract three weeks after operation shows the 
small intestine to be restored to normal position. 


recurrent right lower quadrant pain to 
those of complete or partial intestinal 
obstruction. 

The technique of examining patients by 
the routine barium meal studies should 
suffice for the diagnosis of paraduodenal 
hernia, if that routine includes roentgenos- 
copy of the duodenum and small bowel in 
the upright and prone positions, as it does 
in this clinic. If the condition is suspected, 
interval films from one to six hours and at 
twenty-four hours, with lateral views, 
should be included. Small bowel studies are 
essential for the diagnosis. In those cases 
in which it is feasible to carry out a diag- 
nostic procedure such as this, certain find- 
ings strongly indicate the diagnosis of 
duodenal hernia. The condition with which 
it might be most frequently confused is 
malrotation, but barium enema with study 
of the position of the cecum and terminal 
ileum will usually serve to differentiate 
the two. 

When the condition of the patient makes 
the administration of oral barium and 
manipulation unwise, then a preliminary 
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roentgenogram of the abdomen and differ- 
ential diagnosis would be necessary. A 
definite diagnosis of paraduodenal hernia 
cannot be made under these conditions. 

In the cases reported as diagnosed pre- 
operatively and in the cases with roentgen 
studies but not diagnosed before operation, 
the position of the small bowel appeared 
typical. The coils of small intestine lay in a 
spherical, well defined area as though en- 
closed in a sac. During study with oral 
barium the third and fourth portions of the 
duodenum showed obliteration. 

Usually the coils of intestine cannot be 
separated by palpation and pressure. In 
the prone position the loops of bowel re- 
main encapsulated and do not show normal 
downward gravitation into the pelvis. 
There is displacement or distortion of the 


stomach and/or colon. The immobility of 


the herniated bowel frequently results in 
distention by gas, but this may be found in 
other types of partial or complete intesti- 
nal obstruction. 


SUMMARY 


Although only two cases of right para- 
duodenal hernia have been previously 
diagnosed preoperatively, the diagnosis can 
be made in the majority of cases by roent- 
gen study if the observer is familiar with 
the features of this condition. 

Review of the literature shows almost 
typical findings in the cases studied. The 
criteria for diagnosis and theories of their 
formation are described. 

A case of right paraduodenal hernia is 
presented which was diagnosed preopera- 
tively and successfully operated upon. 
Duke Hospital 
Durham, N. C. 
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DUODENAL DIVERTICULA WITH ULCERATION* 


By WILLIAM H. WHITMORE 
Captain, Medical Corps, United States Navy, Retired 


two hundred years after Chomel!° 
made the first report of a duodenal 
diverticulum there were few reports of this 
condition, all on autopsy findings, and in 
1g11 less than one hundred cases were on 
record.” In 1913 Case’ reported 4 cases of 
duodenal diverticula diagnosed by roent- 
gen examination and in 1920 he reported 
85 such cases. In 1942 Finney” reviewed 
more than one hundred articles on duodenal 
diverticula published in the preceding ten 
years. 

The cause of duodenal diverticula has 
been by many writers. The 
sacs or pouches developed secondary to 


discussed 


ulcer are false diverticula and properly are 
not considered in this paper. Diverticula 
have been classed as congenital when the 
walls contain all the layers of the intestine, 
and as acquired when lacking all or part of 
the muscle layer. It seems probable that 
in some cases at least a congenital defect 


or weakness in the muscle layer may allow 
the protrusion of a small pouch of mucosa, 
and with the enlargement of this pouch 
the muscle layer becomes thinned out or 
disappears.” It is significant that duodenal 
diverticula are found rarely in individuals 
under thirty years of age and that the inci- 
dence increases with age.’ 

Duodenal diverticula may be missed on 
roentgen examination and may not be 
found on surgical exploration;*:* unless a 
special search is made a diverticulum may 
be overlooked at autopsy. There is a great 
variation in the frequency reported by 
various authors (Tables 14 and 1B) ranging 
from 3 per cent to 22 per cent on autopsies 
and from 1.2 per cent to §.3 per cent on 
gastrointestinal roentgen examinations. 

In the past five years I and my assistants 
have found only 18 cases of duodenal diver- 
ticulosis in §,712 gastrointestinal roentgen 
examinations. This low incidence of about 


TABLE IA* 


PERCENTAGE-FREQUENCY OF DUODENAL DIVERTICULA FOUND AT 
AND AT ROENTGENOLOGIC 


Number 


Author Year ot 
Autopsies 

Schuppel 188 45 
Rosenthal 1gos 
Baldwin 106 
Linsmayer 1,367 
Horton and Mueller 1933 216 
Grant 1935 KK 
Case 1g2 

Andrews 1921 

Spriggs and Marxer 1926 

Cryderman 1927 

Lemmel 1934 

Rankin and Martin 1934 

Edwards 1939 


* From Ackermann 


AUTOPSIES 
EXAMINATIONS 


Number of Duodena 


X-Ray with Percentage 
Examinations Diverticula 
7 15.5 
3 3-0 
14 
45 3°3 
11 § .O9 
1S 11.3 
6 ,847 
2,200 26 3.18 
I 38 3.8 
770 40 5.19 
3,324 50 1.5 
72,715 0.016 
11,362 85 0.75 


* The opinions or assertions contained herein are the private ones of the writer and are not to be construed as official or reflecting 


the views of the Navy Department or the naval service at large. 
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TaBLe IB 


FREQUENCY OF DUODENAL DIVERTICULA 


Number 


Number of Duodena 


Author Year of X-Ray with Percentage 
Autopsies Examinations Diverticula 

Gibbon™ 1933 1,978 20 1.06 
Edwards"! 1935 3,931 31 78 
Lawson” 1935 2,250 36 1.6 
Beals? 1937 1 887 41 2.2 
Browne and McHardy® 1943 789 42 6.3 
Ackermann! 1943 22 


0.32 per cent may be due in part to the 
inexperience of some of the examiners, 
but more probably the main factor is the 
low average age, as most of our patients 
were in active naval service and a very 
high percentage of these were below thirty 
years of age. 

Duodenal diverticula are rare in in- 
fancy” and youth, not common in the 
middle decades, but found in a considerable 
percentage of individuals in the upper age 
groups; the average age in reported series 
of cases has been over fifty years (Table 11). 
Our 18 cases ranged from seventeen to 
sixty-nine years of age, with an average of 
38.5 years. 

Very few true diverticula have been 
found in the first part of the duodenum; 
about 65 per cent of all reported cases 
have been in the second part, and about 
30 per cent in the third and fourth parts 
(Table 111). In 18 cases we found ten diver- 


TABLe_E II 


AGE DISTRIBUTION OF DUODENAL DIVERTICULA 


Number Average 


Author 


of Cases Age 
Beals? 34 §3.3 years 
Browne and McHardy® 42 §$5% over 50 
Case!” 85 ch 
Edwards"! 31 
Finney" 19 63.7 
Gibbon" 20 $2 
Lawson” 36 $1.4 
Weintraub and Tuggle*” 310 60.3% over 50 


ticula in the second part, six in the third 
part and two in the fourth part. 

When duodenal diverticula are not 
pressing on other organs or causing ob- 
struction to the biliary tract they may pro- 
duce no symptoms. In some cases there are 
complaints of vague upper abdominal 
pain, occasionally cramps, nausea or other 
digestive tract disturbances for which no 
cause, other than the diverticulum, may 
be found. If, after careful and repeated 
search for other pathology, no other cause 
is found, the diverticulum must be con- 
sidered as producing symptoms. Conversely 
if no cause for gastrointestinal symptoms 
is found on routine examinations, a care- 
ful search for a diverticulum should be 
made. When there are complications the 
symptoms are more pronounced and severe. 
If a diverticulum is found and there is 


Tas_e III 


LOCATION OF DUODENAL DIVERTICULA 


3rd 

Author _ and and 4th 

Part Part 

Parts 
Ackermann! > 6 8 
Beals? ; 28 17 
Browne and Mc} lardy 5 3 29 13 
Case’? 17 49 1g 
Edwards"! ( 22 9 
Gibbon™ I 12 8 
Lawson” 8 16 12 
Weintraub and Tuggle*’ 6 248 95 
Totals 35 410 181 
Per cent 5.6 65.4 29 
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localized tenderness, the probability of 
diverticulitis or ulcer must be considered. 
When there is hemorrhage from the upper 
part of the gastrointestinal tract and a 
diverticulum is found, with no other cause 
for the bleeding, ulceration in the divertic- 
ulum is a reasonable conclusion. 
Diverticulitis and ulceration in duodenal 
diverticula have been the subject of few re- 
ports, but it seems probable that some of 
the cases of duodenal diverticulosis with 
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had 4 cases of perivaterine diverticula, 1 
causing obstruction of the bile duct and 3 
associated with acute pancreatitis. Chomel® 
reported a calculus in a duodenal diverticu- 
lum, and Rankin* a 2 inch gallstone in a 
duodenal diverticulum. Neoplasms in duo- 
denal diverticula are very rare; Mendillo 
and Koufman” report a diverticulum with 
sarcoma of the duodenum; Morrison and 
Keldman* report 1 case of primary car- 
cinoma in a duodenal diverticulum; Hod- 


TaBLe IV 


DUODENAL DIVERTICULA WITH COMPLICATIONS 


Cases 
Author 
Reported 


Beaver 
Boland‘ I 
Browne and McHardy® 42 
Kinney” 12 
Hahn!® 

Huddy!’ I 
Lahey”! 

Lucinian® 
Monsarrat? I 


persistent symptoms may have ulceration 
in the diverticula. Browne and McHardy°® 
had 3 cases of diverticulitis in 42 cases of di- 
verticulosis of the duodenum. Finney™ had 
ig cases with duodenal diverticula in 2 of 
which there was hemorrhage for which 
no other cause could be found. Lahey”! 
had 2 cases of hemorrhage from duodenal 
diverticula; in one the bleeding spot was 
found in the excised diverticulum, and the 
pathological report was atypical gastric 
mucosa. Huddy" reported a case of duode- 
nal diverticulitis with gangrene; I have 
found six reports of perforated duodenal 
diverticula (Table 1v) and there are prob- 
ably other cases not reported or overlooked 
in my review of the literature. In our 18 
cases there were 2 with severe and repeated 
hemorrhage; hemorrhage as well as perfora- 
tion must be considered as due to ulcera- 
tion. 

Complications other than ulcer and in- 
flammation have been reported; Ogilvie® 


Number 
Ww ith Diver- 
ticulitis 


Number 
with 
Hemorrhage 


Number 
with 
Perforation 


Number 
with 
Ulcer 


te 


te 


ges'’ describes a case of adenocarcinoma 
arising from the mucosa of a duodenal 
diverticulum which was buried in the head 
of the pancreas. I had 1 case similar to 
that of Hodges,’ a diverticulum of the 
second part of the duodenum extending 
into the pancreas; carcinoma was suggested 
on account of the irregular contour of the 
diverticulum, and this was confirmed at 
autopsy. Unfortunately the films and rec- 
ords were left in the Naval Hospital, 
Canacao, P. I. 

The question of treatment of duodenal 
diverticula is one that must be decided for 
the individual patient. When the symptoms 
are not too severe and do not indicate the 
need for immediate surgery, diet and anti- 
spasmodics, or a modified ulcer regimen, 
should be continued for a long time and 
all other possible causes of the symptoms 
considered before surgery is advised. The 
operation for duodenal diverticulum is not 
a minor procedure and most of these pa- 
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Fic. 1. Case 1. Oblique projection showing 
diverticulum of fourth part of duodenum. 


tients are not good surgical risks; the mere 
presence of a diverticulum is not an indi- 
cation for surgery.” A careful clinical eval- 
uation of the severity of the symptoms, the 
age and condition of the patient and the 
surgical procedures required must be made 
before surgery is advised. When there is 
biliary or intestinal obstruction, or perfo- 
ration, the diagnosis of diverticulum is 
usually not made before operation. When 
there are severe and persistent symptoms 
not relieved by prolonged medical treat- 
ment, or when there is repeated hemor- 
rhage, operation should be advised unless 
contraindicated by the condition of the 
patient. 

Two of our cases had a history of re- 
peated hemorrhage; surgery was advised 
and one case submitted to operation. 

CASE REPORTS 


Case 1. I. F. W., white male, aged forty-nine; 
admitted January 16, 1941, complaining of 


Whitmore Marcu, 1948 
extreme weakness, nausea and dizziness. Pre- 
viously the patient had not been seriously ill 
except for appendicitis in 1920, and after the 
appendectomy he continued in good health. 
For several years he had noticed that his ab- 
domen seemed to swell after meals, and that he 
was uncomfortable after a large meal; he belched 
considerably and had noticed some shortness 
of breath. On January 12, after a few drinks, 
the patient felt nauseated and vomited; he 
returned to his ship and there vomited several 
times, the vomitus containing fresh blood and 
blood clots. The following day he noticed that 
his stools were black and tarry; stools have 
continued tarry since then. The night of Jan- 
uary 15, while the patient was in a movie show 
he became nauseated and dizzy; he went to a 
nearby hotel and went to bed, said that he felt 
too weak to move for some time, but later 
telephoned for an ambulance; he was admitted 
after midnight. There was rather marked pal- 
lor, a pulse rate of 100, and slight tenderness 
over the left upper abdomen; physical examina- 
tion otherwise was essentially negative. He was 
found to be slightly anemic; the stools were 
tarry during the first week in the hospital, and 
occult blood tests were positive for three weeks; 
routine laboratory studies otherwise were within 
normal limits. The patient was kept in bed on 


Fic. 2. Case 1. Six hour residue in diverticulum. 
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Sippy regimen for ten days; there was no recur- 
rence of vomiting or gross bleeding. 

On January 29, 1941, gastrointestinal roent- 
gen examination showed the esophagus, stom- 
ach, and upper duodenum to be normal. There 
was a diverticulum about 5 cm. in diameter 
extending from the anterolateral border of the 
fourth part of the duodenum just proximal to 
the duodenojejunal flexure. There was some 
irregularity in filling of the diverticulum (Fig. 
1) possibly due to blood clot. Two small jejunal 
diverticula were noted and also a ring-shaped 
calcium deposit near the left kidney (aneurysm 
of the renal artery?). At six hours there was a 
barium residue in the diverticulum with a 
streaky density. 

The patient did not desire operation and 
was returned to duty. He was re-examined 1n 
February and again in December, 1941; the 
diverticulum then filled with even density. No 
cause for bleeding other than the diverticulum 
was found. There had been no recurrence of 
bleeding at the time of the last examination, 
but the patient still complained of shortness of 
breath and a feeling of over-distention after 
meals. 


Case 11. W. B. T., white male, aged thirty- 
three, was referred for gastrointestinal roentgen 
examination on June §, 1944. He stated that he 
had had stomach trouble “all of his life,” 
characterized by attacks of acute abdominal 
pain, cramps and nausea, frequently with vom- 
iting. Vomiting usually relieved the acute at- 
tacks which occurred at intervals of from a few 
days to several months; the patient never felt 
entirely well between attacks but always had a 
feeling of abdominal discomfort and sometimes 
had “heartburn.” Soda gave some relief but 
milk and other foods had little effect. The 
patient avoided large meals and fried foods as 
he had been advised to do so. He had consulted 
many physicians and had been given various 
treatments. In 1929 he had been operated on 
for acute appendicitis; this did not change the 
character of his symptoms. In 1936, twenty- 
four hours after a large dose of magnesium 
sulphate, given to stimulate gallbladder drain- 
age, the patient had a severe hemorrhage; he 
vomited bright blood and passed changed blood 
per rectum. Since 1936 he has had several small 


hemorrhages, one of which followed passage of 


a duodenal tube. He has had six roentgen ex- 
aminations of the gastrointestinal tract and 
gallbladder. One observer reported chronic 
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Fic. 3. Case 1. Diverticulum of 
third part of duodenum. 


Fic. 4. Case 11. Pressure spot film showing detail of 
diverticulum. Note appearance of niche. 
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cholecystitis, the other reports were negative. 
A competent surgeon refused to operate on the 
grounds that the history and symptoms were 
not those of gallbladder disease. 
Gastrointestinal roentgen examination 
showed no abnormalities in the esophagus, 
stomach or upper duodenum. There 
diverticulum, about 3.5 by 2 cm., extending 
below the inferior margin of the duodenum at 


Was a 


Fic. 5. Case 1. Excised diverticulum. 


about the junction of the third and fourth 
parts, apparently arising near the mesentery. 
There was a narrow neck to the diverticulum 
and just below the neck on the right side there 
was a small niche (Fig. 4) and there was a 
contracture of the inferior wall so that the sac 
appeared to be lobulated. There was definite 
localized tenderness on pressure over the di- 
verticulum. A report was made of a duodenal 
diverticulum with a niche indicating ulcer. 

On June 12, 1944, patient admitted to hos- 
pital. Physical examination was essentially 
negative except for slight epigastric tenderness; 
all routine laboratory tests were within normal 
limits. The patient appeared depressed, and 
apprehensive; he was willing to submit to 
operation but seemed doubtful of being bene- 
fited; his general attitude was that of a neu- 
rotic individual. 

On June 15 cholecystography showed a 
normally functioning gallbladder without cal- 
culi. 
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On June 19, operation by Commander J. D. 
Pessagno (M.C.) U.S.N.R.: “Upper right rec- 
tus incision, the fossa of Treitz was exposed and 
the ligament divided. About 8 cm. proximal to 
the duodenojejunal junction a diverticulum 
was found on the posterolateral surface of the 
inferior border of the duodenum. It was firmly 
adherent to the surrounding tissue and was 
freed by blunt dissection. Because of the narrow 
neck the excised without 
difficulty, and the duodenum was closed with 
two rows of silk sutures. The abdomen was 
closed in the usual manner.” 


diverticulum was 


The postoperative course was not unusual; 
fluids were given by mouth on the second day, 
soft diet started on the sixth postoperative day 
and full regular diet on the fourteenth day. 

Pathological report, by Lieutenant Com- 
mander H. C. Allen (M.C.) U.S.N.R.: “‘Speci- 
men is a diverticulum of the intestinal tract 
about 2 by 1.5 by 1.0 cm.; attached to the 
outside is a very small lymph node; in the 
central part of the diverticulum is an area 
where the epithelium is missing, covered with a 
blood clot (operative trauma?). Microscopic 
examination shows that the wall is made up of 
two distinct layers of muscle which are thin in 
some areas. The epithelium is papillary in type 
and the cells are tall and columnar with nuclei 
at the base; numerous cells contain secretory 
droplets; no Brunner’s glands are present. The 
epithelium is a little thinned out in one area, 
but there are no fibrosis and no definite ulcera- 
tion. There is a considerable number of lymph- 
ocytes and eosinophils at the base of the epi- 
thelium and some scattered among the muscle 
fibers. Diagnosis: congential diverticulum of 
the small intestine.” 

The diverticulum, at operation, was clamped 
across the neck, and the small niche (Fig. 4) 
may have been crushed by the clamp or in- 
cluded in the line of excision. This niche could 
not be identified in the gross specimen; the 
contracture on the inferior wall was due to a 
band of adhesions. 

July 24, re-examination of the gastrointesti- 
nal tract showed slight initial pylorospasm; 
there was very slight narrowing of the duo- 
denum at the site of operation; there was nor- 
mal progress of the meal at three and six hours. 
The patient felt much improved, but still had 
some abdominal discomfort; he said that he 
had had stomach ache so long that he “‘couldn’t 
get his stomach off his mind.” After the usual 
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convalescent leave, the patient returned to 
duty. 

March 17, 1945, patient returned for check 
up; since operation he had had no acute ab 
dominal pain, he has gained weight and feels 
well. He has had periods of abdominal discom- 
fort, but this has only occurred when he was 
tired or worried. Roentgen examination of the 


gastrointestinal tract showed no evidence of 


pathology. 

October 17, 1945, patient reports that he 
fells entirely well, with no recurrence of symp- 
toms. 

SUMMARY 

Duodenal diverticula occur in certain 
individuals and are probably congenital or 
due to congenital defects in the intestinal 
wall; the incidence increases with age in 
reported series of examinations. Most duo- 
denal diverticula cause no symptoms or 
only vague discomfort, but in some cases 
there are severe symptoms due to pressure 
on other organs or to complications. UI- 
ceration may occur in the diverticulum, 
which may or may not contain atypical 
gastric mucosa; hemorrhage from a di- 
verticulum is most probably due to ulcer- 
ation. Pain and localized tenderness may be 
due to ulcer or diverticulitis. 

In our 18 cases 16 had no symptoms that 
were considered as due to the diverticulum. 
One case had a gross hemorrhage repeated 
within a few days. One case had symptoms 
from childhood, and repeated hemorrhages 
over a period of eight years; excision of the 
diverticulum relieved the symptoms and 
there has been no recurrence in eighteen 
months. 

ADDENDUM 


I have reviewed a series of 645 gastrointestinal 
examinations made since my return to civilian prac- 
tice; these cases were in an older age group than 
those covered by this paper, ranging from infancy 
to ninety-two years of age. There were 25 cases (3.88 
per cent) with duodenal diverticulosis, with an aver- 
age age of 55.8 years; the youngest was twenty-nine, 
and the oldest eighty-two. Five of these cases had 
definite symptoms for which no cause other than the 
diverticulum was found; one of these cases had a 
history of bleeding. 
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A PATHOGNOMONIC ROENTGEN SIGN OF 
RETROPERITONEAL ABSCESS* 


REPORT OF TWO CASES OF RUPTURED APPENDIX 
WITH POSITIVE ROENTGEN FINDINGS 


By GUSTAVUS C. BIRD, JR., M.D., GEORGE E. 


FISSEL, M.D., 


and BARTON R. YOUNG, M.D. 


PHILADELPHIA, PENNSYLVANIA 


N RECENT months we have had two 

cases of retroperitoneal abscess caused 
by gas-producing organisms, giving the 
pathognomonic roentgen sign of multiple 
small radiolucent shadows representing 
interstitial emphysema in the retroperito- 
neal tissues. In both cases, the source of 
infection was a ruptured retroperitoneal 
appendix. In one case we failed to make the 
diagnosis at the time of the initial study, 
because the gas bubbles appeared to be 
within the confines of the bowel. The 
history and clinical findings are important 
in that they should suggest a careful search 
for this infrequent and perhaps obscure 
finding. We consider stereoscopic roentgen- 
ograms of the abdomen and single views 
with the patient rotated to be helpful in 
making apparent the extraperitoneal loca- 
tion of the gas. 

It occurred to us that this rather typical 
roentgen finding had been described ade- 
quately and repeatedly in the literature but 
a careful survey reveals only one article 
by Weens? emphasizing the characteristic 
sign. For this reason a report on our two 
cases seems warranted. Neuhof and Arn- 
heim! reported 65 cases of lumbar and iliac 
retroperitoneal abscess and diffuse phleg- 
mon, 12 of which were caused by retroperi- 
toneal rupture of the appendix. The series 
is thoroughly worked up and critically 
analyzed, but no mention is made of the 
above roentgen sign. 

The obvious large collection of gas with 
or without a fluid level, indicative of an 
abscess, needs no comment, and the better 
known roentgen signs of (1) loss of the 


psoas shadow, (2) scoliosis with convexity 
away from the side of disease, (3) elevation 
of the diaphragm with limited excursions 
and (4) obscuration of the extraperitoneal 
fat layer are unreliable and often indefinite 
findings. 

The first case seen by us was diagnosed 
because stereoscopic roentgenograms re- 
vealed innumerable small gas shadows be- 
hind the distended ascending colon and 
above the hepatic flexure. 


Case 1. The patient, a white male, aged 
forty-three, was admitted to the hospital with a 
presumptive diagnosis of right ureteral calculus 
and urinary infection. He was complaining of 
continuous and severe abdominal pain of three 
days’ duration; at first the pain was epigastric, 
then generalized, and finally localized in the 
right loin and right lower quadrant. He had 
been taking fluids and was passing gas without 
difficulty. The temperature was 103.4° F., the 
pulse 120 and the respiration 32. Examination 
revealed active peristalsis and the abdomen was 
soft except in the right upper quadrant and 
loin. Maximum tenderness was localized in the 
right loin where fullness was noted. There was 
a moderate leukocytosis and the urinalysis was 
negative. The initial roentgen examination of 
the abdomen (Fig. 1) made in the supine posi- 
tion revealed considerable distention of the 
entire large bowel with extraluminal radiolu- 
cent gas shadows behind the right side of the 
colon from the ilium to the inferior margin of 
the liver. The right psoas shadow was obliter- 
ated. The following day subsequent roentgeno- 
grams of the abdomen were obtained with the 
patient supine (Fig. 2) and erect. The extra- 
luminal small gas shadows were more numerous 
and better defined and the erect films revealed 
two fluid levels where the small radiolucent 


* From the Department of Radiology, Temple University School of Medicine and Hospital, Philadelphia, Pa. 
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Fic. 1. Case 1. A group of small, radiolucent shadows 
is seen on the right side, at the level of the 
eleventh intercostal space. Stereoscopic roentgeno- 
grams localized the gas collections far posteriorly 
and showed many more much less obvious radio- 
lucent shadows behind the gas-containing ascend- 
ing colon and hepatic flexure. The right kidney and 
psoas shadows are absent. 


Fic. 2. Case 1. Roentgenogram taken twenty-four 
hours after Figure 1. An increase in the abnormal 


E. 
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zones were confluent. Roentgenoscopy revealed 
elevation of the right leaf of the diaphragm and 
limitation of its excursion. 

A large retroperitoneal lumbar abscess was 
drained surgically two days after admission. 
The pus was thin, light gray and of colon odor. 
Culture showed many coliform bacilli and 
anaerobic non-hemolytic stpretococci. The pa- 
tient recovered, and returned three months 
later for an elective appendectomy. 


Case 1. The patient, a well developed 
colored male, aged thirty-one, was i!| with ab- 


Fic. 3. Case 1. This study of the unprepared ab 
domen shows gaseous distention of numerous loops 


of small bowel. The significance of many small gas 
shadows on the right side was not immediately ap 
preciated, these shadows being interpreted as rep- 
resenting gas mixed with fecal material in the 
cecum and ascending colon. 


dominal pain for seven days before admission. 
The pain was sudden in onset, at first umbilical, 
gradually shifting to the right lower quadrant. 
On the day of admission the patient took a 
laxative and thereafter developed severe pain 
and vomiting. The patient stated that his ap- 


radiolucent shadows is evident, extending down- 
ward to a larger collection of gas, just within the 
iliac fossa. The right kidney and psoas shadows re 
main absent. 
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pendix had ruptured nineteen years previously 
and was removed at that time. 

On admission he was intermittently irrational 
and appeared dehydrated. The abdomen was 
tense because of distention but not rigid. 
Tenderness was elicited on deep palpation, dif- 
fuse, but more marked in the right lower quad- 
rant. The temperature was 99.4°F., the pulse 
100 and respiration 30. There was a moderate 
leukocytosis. 

The initial roentgen examination (Fig. 3) 


showed marked distention of many loops of 


small bowel, and a diagnosis of obstruction was 
made. These roentgenograms revealed innumer- 
able small gas shadows in the right side of the 
abdomen, but the significance of this finding 
was not immediately appreciated. 

Four hours after the first film examination 


the abdomen was opened and the diagnosis of 


small bowel obstruction verified. The surgeon 
found an adhesive mass in the region of the 
cecum and lower ileum which was presumed to 
be the result of the operation nineteen years 
previously, but the appendix was not identified. 
An apparent volvulus of the lower ileum ap- 
peared to be relieved by severing the adhesions 
and the abdomen was closed. The patient re- 
mained acutely ill for the next five days and the 
abdomen remained distended despite attempts 
at decompression by the introduction of a 
Miller-Abbott tube. 

On the fifth day a second roentgen examina- 
tion of the abdomen revealed residual small 
bowel obstruction (Fig. 4) and innumerable ex- 
traluminal small gas shadows in the right retro- 
peritoneal region were now quite apparent. An 
unqualified diagnosis of tissue emphysema due 
toa retroperitoneal abscess was made. 

With this evidence the patient was reoper- 
ated, and a large quantity of foul-smelling 
thick pus was evacuated from the retroperi- 
toneal space. A ruptured appendix was found, 
freed from its retrocecal position, and removed. 
The patient died shortly after the second opera- 
tion. Postmortem examination revealed a large 
retroperitoneal abscess extending throughout 
the right lumbar and iliac area from the right 
leaf of the diaphragm to the attachment of the 
psoas to the femur. The bulk of the abscess was 
bounded inferiorly by the crest of the ilium. 


Roentgen Sign of Retroperitoneal Abscess 


Fic. 4. Case 1. Roentgenogram taken five days after 
Figure 3. Distention of the large and small bowel 
is again seen and there is now a definite increase in 
the number, size and extent of small gas shadows 
on the right side indicative of retroperitoneal ab- 
scess. 

CONCLUSIONS 

Multiple small radiolucent shadows in 
the retroperitoneal space indicate an ab- 
scess or phlegmon. 

Recognition of these multiple small gas 
shadows is possible early in the disease 
and their true location is facilitated by 
stereoscopic posterior or oblique projec- 
tions. 

Included are reports of two cases. 


3401 North Broad St. 
Philadelphia 40, Pa. 
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LYMPHOSARCOMA OF THE HEAD AND NECK* 


By DANIEL CATLIN, M.D., F.A.C.S. 


NEW YORK, NEW YORK 


YMPHOSARCOMA is a_ malignant 
neoplasm ( a cancer) of lymph nodes 
and lymphoid tissue in general; any organ 
or tissue of the body may be affected, if 
not primarily, at least secondarily. The 
tumor has a characteristic microscopic 
appearance. 

A review of the records at Memorial 
Hospital indicates that during the seven 
year period from 1935 through 1941 
fifty-four patients with lymphosarcoma 
were examined and treated on the Head 
and Neck Service. All cases on first exami- 
nation at the Hospital presented evidence 
of lymphosarcoma limited to structures in 
the head and neck. Routine physical 
examination, including a roentgenogram of 
the chest, was otherwise negative for lym- 
phoma elsewhere in the body. Of these 54 
cases, 4 are considered indeterminate for 
statistical study; 3 patients, clinically free 
of disease, died of other causes in less than 
five years; one patient, clinically free of 
disease, was lost track of after fifteen 
months. 

[t is the purpose of this paper to analyze 
the management of and report the five 
year end-results in the remaining 50 
cases. 

ETIOLOGY AND GENERAL INCIDENCE 

The etiology of lymphosarcoma is un- 
known and no significant causative agent 
was noted in this series. According to our 
records the generalized form of lymphosar- 
coma is four times as common as lym- 
phosarcoma of the head and neck; 217 
cases of generalized disease were treated 
during the same period as the 54 cases 
under consideration here. 

The disease was found in 29 males and 21 
females, the youngest patient being a ten 
year old boy, the oldest patient a woman, 


aged eighty-eight. The age distribution of 
cases, according to decades, is shown in 
Table 1. As would be expected in a form of 
cancer, the largest number of cases occurred 
during the fifth and sixth decades. 


TABLE | 


AGE INCIDENCE 
(in decades) 


Cases 

10 to 20 years . 4 
21 to 30 years 4 
31 to 40 years 7 
41 to $0 years. 7 
§1 to 60 years 
61 to 70 years 1} 
71 to 80 years I 
81 to gO years 2 

Total. 50 


The distribution of cases, according to 
the anatomical location of the primary 
growth, is shown in Table 11. It is interest- 
ing to note that 40 per cent of the entire 
series presented the primary focus in the 
tonsil (essentially a lymphoid structure). 


Taste Il 
ANATOMICAL DISTRIBUTION OF THE 
PRIMARY TUMOR 
Cases 
Tonsil . . 20 
Soft parts of head and neck including nodes 11 
Nasal cavity. 5 
Nasopharynx 4 
Antrum (paranasal sinuses) 3 
Palate. . 2 
Orbit. 2 
Tongue I 
Gingiva 
Pharynx 
Total.... 50 


The next largest group was found in 
those cases with the disease first appearing 
in the soft parts (including lymph nodes) 
of the head and neck region. 


* From the Head and Neck Service of Dr. Hayes Martin, Memorial Hospital, New York, N.Y. Presented at the Twenty-ninth 
Annual Meeting, American Radium Society, Atlantic City, N. J., June 9-10, 1947. 
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PATHOLOGY 


Our Pathology Department examined 
the diagnostic tissue in every case. Twenty- 
eight cases were classified as lymphosar- 
coma, reticulum cell type. Twenty-two 
cases were Classified as lymphosarcoma. 


DIAGNOSIS 


The clinical diagnosis of a tumor was 
not difficult in most cases. Forty-six pa- 
tients each presented a visible and palpable 
primary growth from which _ histopatho- 
logically positive tissue was obtained. Two 
cases were first diagnosed by excision of a 
palpable neck node, the primary focus in 
the nasopharynx being found and proved 
histopathologically at a later date. 

One patient upon whom a tonsillectomy 
had been recently performed elsewhere 
showed no tumor clinically, and the diag- 
nosis was established on the 
operative specimen. 

One case with lymphosarcoma of the 
orbit showed only unilateral exophthalmos, 
without palpable tumor; again the diag- 
nosis was made on the submitted operative 
tissue from the orbit. 

The pathological diagnosis was estab- 
lished in 21 cases by tissue biopsy from the 
primary tumor; 18 cases submitted posi- 
tive biopsies taken before admission to 
our service. Seven cases required excisional 
biopsy of an accessible lymph node for 
microscopic study. 


submitted 


In 4 cases surgical 
removal of the primary growth resulted in 
a positive diagnosis being made on the 
operative specimen. 


TREATMENT 
Previous Treatment. Treatment given 
previous to admission on our service con- 
sisted of biopsy only in 16 cases, some type 
of local surgery (excisional biopsy, incision 
and drainage, etc.) in 7 cases, local appli- 
cations or mouth washes in 4 cases, ton- 
sillectomy in 3 cases and tooth extractions 
in 3 cases. In addition 2 patients received 
small amounts of radiation as well in the 
form of roentgen rays or radium. One nasal 


lymphosarcoma of tke Head and Neck 


cavity case was subjected to a resection of 
the nasal septum and a tonsillectomy be- 
fore a biopsy from the right nasal cavity 
revealed the true nature of the disease. 
Sixteen cases were referred directly to us 
without treatment of any kind. 

Certain principles are adhered to in this 
clinic when using radiation in the treat- 
ment of carcinoma of the head and neck. 
External roentgen therapy is administered 
with the high voltage machine (200-250 kv. 
at 35 or 50 cm. target skin distance). Low 
voltage roentgen therapy (100 kv.) at 20 
cm. target skin distance is frequently em- 
ployed for peroral therapy. Circular, oval, 
or specially shaped portals just large 
enough to adequately cover the disease are 
used and a relatively large total dose 
given by the fractionated dose method. 
Roentgen treatment is supplemented with 
one or more doses of interstitial radiation in 
the form of gold filtered radon seeds. 

The above principles, with slight modifi- 
cation, are also employed in the treatment 
of lymphosarcoma. In general, the total 
dose of roentgen radiation is not as high 
and radon seeds are not used as frequently. 
For example, in the series under considera- 
tion, only 7 patients received interstitial 
radiation as part of the initial treatment. 

Initial Treatment (to the primary tumor 
and any co-existing regional metastases). 
In our experience roentgen therapy has 
been the treatment of choice and was used 
in 49 of the 50 cases. The amount of treat- 
ment given depended on the size, location, 
and amount of disease, the number of por- 
tals employed, and the judgment of the 
clinician. Treatment time varied from three 
to ten weeks. Every case was individualized 
and treated in accordance with its own par- 
ticular requirements. The following exam- 
ples demonstrate in a general way the 
method of treatment. Roentgen-ray dosage 
is expressed in roentgens measured in air. 

Case 1. E. M., aged sixty-five. Diagnosis: 
lymphosarcoma right tonsil with metastases to 
right upper neck nodes. Treatment: 250 kv., 
s0 cm. target skin distance, 9 by 6 cm. oval 
right mandibular and upper neck portal; total 


= 

| 
} 


dose 4,200 r; 8 cm. circular left mandibular 
portal; total dose 4,200 r. Treatment time four 
weeks. This patient has been free of disease for 
seven years. 


Case u. J. B., aged fifty-one. Diagnosis: 
lymphosarcoma left cervical lymph nodes. 
Treatment: 250 kv., socm. target skin distance, 
1§ by 10 cm. rectangular left neck portal; total 


dose 4,800 r supplemented with three doses of 


radon seeds for a total of 23 mc. Treatment 
time four weeks. This patient died of general- 
ized disease five months later without local re- 
currence in the neck. 


Case i. J. S., aged twenty. Diagnosis: 
lymphosarcoma of right parotid area with me- 
tastases to right upper cervical lymph nodes. 
Treatment: 250 kv., $0 cm. target skin dis- 
tance, 9 by 6 cm. oval right mandibular and 
upper neck portal; total dose 4,250 r. Treat- 
ment time three weeks. This patient has been 
free of disease for five and one-half years. 


Case iv. I. R., aged thirty. Diagnosis: 
lymphosarcoma of the hard palate. Treatment: 
200 kv., $o cm. target skin distance, 4 cm. bi- 
lateral circular right and left maxillary portals; 
total dose 1,500 r X 2; also 200 kv., 20 cm. tar- 
get skin distance, § cm. circular peroral field; 
total dose 3,000 r. Treatment time three weeks. 
Patient has been free of disease for nine years. 


Six cases received less intensive treat- 
ment. Three of these patients discontinued 
treatment before its completion and _ all 
are dead of generalized disease, 1 in four 
months, 1 in seven months, and 1 in twenty 
months respectively. The remaining 3 
patients received mild treatment because 
it seemed clinically sufficient in these cases. 
Although all 3 patients have survived five 
years or more, we do not feel that this less 
intensive therapy is to be recommended as 
a routine. 

Surgery was used as the initial treatment 
in only 4 cases. In these cases surgery was 
elected to establish the diagnosis and re- 
move a bulky mass of disease. Two of these 
4 patients received postoperative roentgen 
treatment to the operative area. One pa- 
tient received no further treatment and 
died in another hospital two months later, 
supposedly of “sarcoma”; although this 
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case is considered a failure, there is good 
circumstantial evidence to indicate that 
death was cardiac in nature and not due to 
recurrent lymphosarcoma. The fourth pa- 
tient subsequently received roentgen treat- 
ment and further surgery and at present 
is clinically free of disease. 

Treatment of Recurrent Disease and Subse- 
quent Metastases. Twenty-five cases (50 
per cent) required additional treatment, 
either to recurrent disease locally or to the 
development of new metastases. 

The incidence of local recurrence in pre- 
viously treated areas was infrequent and 
occurred in only g cases (18 per cent). 

In 20 cases (40 per cent) the disease 
eventually progressed beyond the head and 
neck region and became generalized. 

All 25 patients developing further dis- 
ease were treated with high voltage roent- 
gen rays. Interstitial radon seeds were 
used as well in 3 cases. One patient was 
treated with a radon capsule (1,000 mc- 
hr.) placed in the nasopharynx for a pri- 
mary growth which became apparent 
fifteen months after initial treatment to a 
right neck mass; this patient died five years 
later of coronary occlusion and without 
further evidence of lymphosarcoma. 

Surgery was used for recurrent disease in 
1 patient only. This remarkable case was 
treated by partial right neck dissection for 
recurrent disease in the right upper neck 
which persisted despite the use of heavy 
roentgen therapy. The initial treatment 
given twenty-two months previously con- 
sisted of a left radical neck dissection for a 
bulky mass of disease in the left neck. The 
patient is now clinically free of disease six 
and one-half years later. 

Complications of Treatment. 

Immediate Complications: Most of these 
patients developed the usual skin reaction 
and mucositis associated with radiation 
therapy. These reactions caused no particu- 
lar problem when given routine hygienic 
and supportive care. The weight and gen- 
eral condition of each patient was main- 
tained as well as possible during the treat- 
ment period with a high caloric, high vita- 
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min diet. One patient required tracheos- 
tomy for acute laryngeal edema. Another 
patient with bulky disease in both tonsils 
died of asphyxia before a tracheostomy 
was done. 

Late Complications: Three patients de- 
veloped marked radiation atrophy with 
crusting of the nasal and _ pharyngeal 
mucosa; undoubtedly, more patients suf- 
fered from this complication than the 
records indicate. One patient required 
enucleation of the right eye for radiation 
necrosis of the cornea. 


PROGNOSIS 


It is a generally accepted principle 
when dealing with lymphosarcoma to 
record “five year survivals” rather than 
“five year cures.” The chronicity and un- 
predictable course of the disease make this 
classification necessary. 

In this series, 23 patients (46 per cent) 
presented only the primary tumor on 
initial examination; 14 (per 61 cent) have 
survived five years or more. Only 5 de- 
veloped cervical lymph node metastases 
later, and 3 of these have survived five 
vears or longer. 

Twenty-seven patients (54 per cent) 
presented one or more enlarged cervical 
nodes in addition to the primary mass 
when first examined; 12 (44 per cent) have 
survived five years or more. 

In 20 cases (40 per cent) the lympho- 
sarcoma became generalized and in this 
group there is only one five year survival 
(5 per cent). 

It can thus be seen that the prognosis is 
most profoundly affected by whether the 
disease becomes generalized or not. In a 
careful analysis of this series of 50 cases it 
has been impossible to uncover any single 
factor or factors which will indicate the 
subsequent course of the disease. Whether 
an individual case will go on to generalized 
dissemination of the lymphosarcoma or not 
seems to depend on an unknown character- 
istic of the disease. It is highly probable 
that some patients already have unrecog- 
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nized generalized disease when first ex- 
amined and when positive findings are 
clinically still localized in the head and 
neck region. 

Clinical observation has shown that a 
patient may present either a single focus of 
disease or multiple and widespread foci; 
both unicentric and multicentric forms of 
lymphosarcoma are constantly encountered. 
To us as clinicians, it seems reasonable and 
practical to consider the disease localized 
and unicentric in origin when initial posi- 
tive findings are limited to the head and 
neck. It is this attitide which has prompted 
us to treat most of these cases intensively 
in an attempt to sterilize the disease while 
it may still be localized. 


END RESULTS 
Table 111 shows that 26 of the 50 patients 
(52 per cent) have survived five years or 
longer. Of these 26 patients, 24 are clini- 
Tasce III 


FIVE YEAR END RESULTS 
(IN TERMS OF SURVIVAL) 


Total Number of Patients. . 


Indeterminate group 
Dead of other causes without evidence of 


disease..... 3 
Lost track of without disease. .... I 
Total..... 


Determinate group 
Total number minus indeterminate group.. 50 


Failures 


Dead of disease 
Successful results 
Patients having survived five years or 


Five year end results 
Total successful results divided by total de- 
terminate group (26/50).............. 52% 


cally free of disease and apparently cured; 
2 are living with further evidence of disease. 

Craver has recently reported an over-all 
five year survival rate of 26 per cent ina 
series of 308 patients with lymphosarcoma 
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of all anatomical types treated at the 
Memorial Hospital during the eleven year 
period from 1930 through 1940; it is note- 
worthy that of the 81 survivors, 40 are 
patients in whom the disease was at first 
found only in the head and neck region. 

In a group of 119 patients treated at the 
Presbyterian Hospital, Stout reports a 
five year survival of 23 per cent and a ten 
year survival of 13 per cent. He indicates 
that five year survivals are higher in oral 
cavity and salivary gland patients (37 per 
cent) than in patients with generalized 
disease (10 per cent). 

It is realized that this analysis is limited 
to 50 cases and that the high five year 
survival figure of 52 per cent might be 
lower in a larger series. However, it seems 
an indisputable fact that lymphosarcoma 
of the head and neck carries a relatively 
favorable prognosis as compared to the 
generalized form of the disease. The 
realization of this fact should influence the 
optimism and aggressiveness with which 
this anatomical form of the disease is 
treated. 


SUMMARY AND CONCLUSIONS 


1. Fifty cases of lymphosarcoma clini- 


MARCH, 1948 


cally localized in structures of the head and 
neck are presented for analysis. 

2. The etiology of the disease is not 
known. The distribution between the sexes 
was about equal. The disease was most 
prevalent during the fifth and sixth dec- 
ades. 

3. The diagnosis was confirmed in all 
cases by tissue biopsy. 

4. The treatment of choice was high 
voltage roentgen therapy supplemented 
with interstitial gold radon seeds in some 
cases. Surgery was of value in only four 
cases to establish the diagnosis and remove 
a bulky deposit of disease. 

5. The prognosis in lymphosarcoma of 
the head and neck is more favorable than 
in the generalized form of the disease. 

6. The five year survival rate in this 
series 1S 52 per cent. 

132 East 72nd St. 


New York 21, N.Y. 
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PANTOPAQUE MYELOGRAPHY IN THE DIAGNOSIS 
OF THE ARNOLD-CHIARI MALFORMATION 
WITHOUT CONCOMITANT SKELETAL OR 
CENTRAL NERVOUS SYSTEM DEFECTS* 


By BERNARD S. EPSTEIN, M.D. 


BROOKLYN, NEW YORK 


HE Arnold-Chiari malformation of 

the hindbrain is a downward elonga- 
tion of the cerebellum and brain stem 
through the foramen magnum into the 
cervical spinal canal. A congenital defect 
which may occur in varying degrees, it is 
often associated with spina bifida, myelo- 
meningocele and hydrocephalus, but it 
may also occur in patients with neither 
skeletal nor central nervous system defects. 
It has also been reported in conjunction 
with bony abnormalities of the cranio- 
vertebral junction like platybasia and 
fusion defects of the cervical spine and the 
occipitocervical area.® Its age incidence 
varies from the newborn infant to patients 
in adult life, and the diagnosis is usually 
made on the basis of clinical, and more fre- 
quently anatomical observations either at 
operation or autopsy. 

The roentgen findings have not received 
intensive study, and pantopaque myelog- 
raphy offers an additional diagnostic pro- 
cedure which is worthy of careful considera- 
tion. In April, 1941, List’ mentioned 2 
patients who had had iodized oil myelog- 
raphy as a diagnostic procedure, in one of 
whom the diagnosis of an Arnold-Chiari 
malformation was made preoperatively. 
This patient also had a bony abnormality 
of the craniovertebral junction. In July, 
1941, another and more detailed myelo- 
graphic study of a patient with an Arnold- 
Chiari malformation without other abnor- 
malities in the skull or spine was reported 
by Adams, Schatzki and Scoville.! The 
present communication is concerned with 
a fourth such patient examined with panto- 
paque myelography. 


CASE REPORT 


M. W. (Case No. 282825), female, aged 
thirty, complained of pain in her left shoulder 
radiating to the hand, with unusual sensitivity 
of the skin of her left arm to thermal stimuli. 
This started three months after the birth of her 
second child three years before admission to the 
hospital. Extreme paroxysms of pain could be 
precipitated by coughing or sneezing. She noted 
a “burning coldness” almost immediately on 
placing her hand in cold water, while ordinary 
exposure to room temperature elicited a lesser 
feeling of discomfort. Recently a tendency to 
fall frequently and a perceptible clumsiness in 
gait appeared. There was no noticeable muscle 
atrophy. 

Physical examination disclosed a_ left 
Horner’s syndrome. Slight diminution. of sensa- 
tion in the left arm with hypesthesia in the dis- 
tribution of the fourth and fifth cervical derma- 
tomes was present. The left abdominal skin re- 
flex was less active than the right, and there was 
some question whether sensation in her left 
lower extremity was somewhat less than on the 
right side. The deep reflexes were diminished in 
the left upper extremity as compared with the 
right. There were no sphincteric disturbances, 
nor were there any muscular weaknesses. 

Lumbar puncture revealed an initial pressure 
of 210 mm., which rose to 430 mm. of water 
with 40 mm. of mercury of jugular pressure ap- 
plied with a blood pressure apparatus. The 
pressure fell to 210 mm. in ten seconds. The 
findings were considered indicative of a partial 
block. There were 39 cells per cc. of fluid. The 
total protein content was 35 mg. per 100 cc. 
The Wassermann and colloidal gold tests were 
negative. 

Roentgenographic examination of the cervi- 
cal spine revealed a straightening of the usual 
cervical curve. The vertebral bodies and inter- 
spaces were normal, and no changes were pres- 
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Fic. 1. 4, diagrammatic drawing of a sagittal section of the normal brain. The opaque medium is represented 
in black. The downward impression of the cerebellum results in a concave appearance of the cephalad 
margin of the pool. B, diagrammatic representation of the Arnold-Chiari malformation is found in the 
patient reported here. The pantopaque is collected above and beneath the cerebellar tonsils because the 
herniated portion of the cerebellar tonsils partially fills and distorts the cisterna magna. 


Fic. 2. 4, normal myelogram of the cervico-occipital junction with the head turned towards the right. The 
impression of the lower cerebellum into the pool of pantopaque results in a triangular shadow with a 
slightly concave hypotenuse. B, myelogram of the cervico-occipital junction of the patient reported here. 
The pantopaque is shifted cephalad and caudad by the displaced cerebellar tonsils. The upper radiopaque 
shadow is caused by the pantopaque gathered above the cerebellar tonsils and the inferior curvilinear 
defect outlines the lowermost margins of the lesion. 
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Fic. 3. 4, the pantopaque is gathered in the upper cervical region. The patient’s head is turned toward the 
right. The curvilinear impression into the cephalad margin of the pool is well portrayed. A small amount 
of the pantopaque has entered the cisterna pontis. B, direct anteroposterior view of the pantopaque gath- 
ered in the upper cervical region. A biconcave filling defect with a central isthmus of pantopaque is present. 
C, the same findings as noted in 4 can be seen with the patient’s head turned toward the left. 


ent in the occipitocervical region. Examination 
of the lumbosacral and lower thoracic spine 
likewise showed no skeletal defects. 

Myelography was performed after the injec- 
tion of 3 cc. of pantopaque between the third 
and fourth lumbar vertebrae. A persistent par- 
tial obstruction was encountered at the level of 
the interspace between the first and second 
cervical vertebrae. The head of the pantopaque 
column assumed a semicircular configuration 
concave caudally. With the patient’s head 
turned toward the left and the right sides the 
filling defect in the oil column was unchanged. 
The findings were considered indicative of an 
intrinsic lesion, probably an extramedullary 
tumor. 

At operation the posterior arches of the first, 
second and third cervical vertebrae were re- 
moved and the occipital foramen was enlarged 
posteriorly. The dura appeared to be under 
normal tension and no evidence of tumor was 
found on palpation. The membrane was opened 
in the midline for about 2.5 cm. and no gross 
pathologic changes were found beneath the 
meninges. After removing the posterior arch of 
the atlas a mass was seen invading the upper 
portion of the cervical canal. This was identified 
as cerebellum, was white in color and covered 
with a whitish fibrous tissue. The findings were 
considered indicative of the Arnold-Chiari mal- 
formation. No downward displacement of the 
brain stem could be observed. 


NOTES ON THE ROENTGENOLOGIC FINDINGS 

A review of the roentgenograms after 
operation brought out some interesting 
details. The direct examination of the cervi- 
cal spine showed only a change in the nor- 
mal curvature of the cervical spine. No 
derangement was present at the occipito- 
cervical junction, and the lumbosacral 
spine ‘was normal. The myelographic find- 
ings were most important. The persistence 
of the concave defect in the pantopaque 
column with the patient’s head turned to 
the right and left sides could, on second 
thought, indicate the presence of a lesion to 
either side of the midline. A film taken with 
the patient’s head in the direct antero- 
posterior projection was available. This 
showed the iodized oil column through the 
ethmoidal sinuses in the upper cervical 
canal and the cisternae magna, pontis and 
interpeduncularis. The bilateral nature 
of the filling defect was better visualized 
here. The two radiolucent indentations 
were separated by a column of oil about 
8 mm. wide and 2.5 cm. long. This oil 
apparently rested in the cleft between the 
herniated cerebellar tonsils. The outlines of 
the concave filling defects were rather 
indistinct, although no gross changes which 
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might be interpreted as cerebellar gyri 
could be distinguished. 

The configuration of the pantopaque in 
the cisterna magna as seen with the pa- 
tient’s head turned to the side was most 
interesting. A slight cephalad convexity 
of the pool of oil gathered in the cisterna 
magna was present in the patient with the 
Arnold-Chiari malformation, and the cis- 
terna pontis seemed to be slightly nar- 
rowed. Reviewing a number of other cervi- 
cal myelograms, it was noted that normally 
the oil pool in the cisterna magna is concave 
cauded and somewhat anteriorly, follow- 
ing the normal cerebellar contour. The 
change in curvature in the patient with 
the Arnold-Chiari malformation may be 
understood by referring to Figure 1, which 
was adapted from that in the excellent 
paper by Adams, Schatzki and Scoville. 
Under normal conditions the inferior aspect 
of the cerebellum is slightly bulged down- 
ward, dipping into the cisterna magna 
whereas with the Arnold-Chiari malforma- 
tion as seen in the patient reported here the 
cerebellum slips downward and forward, 
thus distorting its contour by displacing 
and changing the appearance of the oil 
gathered in the cisternae magna and pontis. 

The myelographic findings reported by 
List were an arrest in the passage of the 
iodized oil in the high cervical region with a 
filling defect characterized by a concave 
upper margin. Very little lipiodol entered 
the cisterna magna and a little more ap- 
peared in the cisterna pontis as seen on the 
line drawings published. The diagnosis of 
an Arnold-Chiari malformation was made 
preoperatively on one of his two patients. 

Adams, Schatzki and Scoville describe 
the myelographic observations as portray- 
ing ‘‘a mass within the upper cervical area 
which produces a fairly marked block to 
lipiodol injected below the lesion. The 
block is less complete than one would ex- 
pect from a tumor of similar size, the 
passage into the vault being less impaired 
than that in the reverse direction. The 
outline of the mass is less distinct than that 
of tumor, owing to the sloping surfaces of 
the soft cerebral tonsils. The edge of the 
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mass shows lobulation produced by the 
gyri of the prolapsed cerebellum. There 
seems to be a small central incisura within 
the mass corresponding to the incisura be- 
tween the two cerebral tonsils. Some de- 
gree of platybasia may be present.”’ There 
is no doubt that the reference to “cerebral 
tonsils” is a misprint, the correct termi- 
nology being “cerebellar tonsils.” 

To this adequate picture might be added 
the changes noted in the configuration of 
the iodized oil collected in the cisternae 
magna and pontis, but the latter changes 
will only occur when a sufficient quantity 
of oil enters the cisterns. 


CLINICAL NOTES 


In 1894 Arnold* reported the case of a 
newborn infant with lumbosacral spina 
bifida and myelocele who also had a pro- 
trusion of a. portion of the cerebellum 
through the foramen magnum over the 
dorsal aspect of the upper cervical spinal 
cord containing the fourth ventricle. Soon 
thereafter Chiari’ classified 63 such cases 
and described three general types of the 
malformation. The first was characterized 
by elongation of the cerebellar tonsils and 
inferior lobes, enveloping the medulla and 
extending into the upper cervical canal 
without downward displacement of the 
fourth ventricle. This type occurred in 
adults as well as children and could be 
associated with internal hydrocephalus 
without myelomeningocele. The second 
type presented a more advanced deformity 
with displacement of the fourth ventricle 
caudad so that the foramina opened into 
the spinal subarachnoid space below the 
foramen magnum. This group occurred in 
infants with internal hydrocephalus and 
spina bifida. The third, most advanced and 
least common type presented a downward 
herniation of the whole hydrocephalic 
cerebellum into the cervical spinal canal. 

The pathogenesis of the Arnold-Chiari 
malformation has not been decided with 
absolute certainty. Some believe that it is 
most likely a deformity resulting from a 
change in the relationship of the hindbrain 
to its bony envelope. Abnormal fixation of 
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Fic. 4. 4, lateral roentgenogram of the neck showing straightening of the normal cervical curve. The cranio- 


cervical junction is normal. B, anteroposterior view of lumbosacral 


are present. 


the spinal cord to its meningeal coverings 
and roots by a spina bifida defect might 
prevent normal ascent of the spinal cord 
with the growth of the spinal column and 
the development of the cauda equina. The 
greater the defect and the more caudal its 
location, the earlier the appearance of the 
deformity and its concomitant complica- 
tions.!° List’ mentions the fact that the 
Arnold malformation is a tereotopic dis- 
placement of cerebellar tissue into the 
spinal canal, while Chiari’s deformity is a 
peculiar bulging or kinking of the posterior 
part of the medulla against the spinal cord. 
From the clinical viewpoint the two con- 
ditions are usually linked and considered 
as a single entity. 

The Arnold-Chiari malformation has 
also been observed in conjunction with such 
bony abnormalities of the craniovertebral 
junction as platybasia and fusion abnor- 
malities of the cervical spine and the occipi- 
tocervical area. This group is particularly 
well reported by List, whose paper deserves 
careful study. 


spine. No congenital defects 


It is worth reiterating that not all pa- 
tients with the Arnold-Chiari malformation 
have associated hydrocephalus, meningo- 
cele, spina bifida or anomalies of the cranio- 
vertebral junction. Aring® reported an 
adult patient with cerebellar symptoms 
who had this condition without associated 
hydrocephalus or meningocele. McConnell 
and Parker* reported § similar cases ap- 
parently unassociated with other skeletal 
or central nervous system defects, while 
Ogryzlo® found no other abnormalities in 3 
of his cases. Bucy and Lichtenstein‘ re- 
ported a case in an adult patient where 
the malformation was large enough to pro- 
duce marked neurologic symptoms with 
no evidence of spina bifida or other bony 
abnormality, and commented that this 
combination 


of circumstances was most 
unusual. The patient reported in_ this 
communication likewise had no. other 


skeletal or central nervous defects, and the 
entire group was seen to correspond to 
that mentioned by Chiari in his first type. 

The symptomatology presented by the 
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patients without concomitant skeletal de- 
fects may be quite variable. Bucy’s patient 
had partial paralysis of both lower extremi- 
ties and the right upper extremity which 
appeared suddenly about three months 
before hospitalization. There was deviation 
of the tongue towards the right, ataxia on 
the right but no signs of increased intra- 
cranial pressure. There was atrophy and 
fibrillar twitchings of the right side of the 
tongue, hypalgesia of the right side of the 
body with the exception of the face, nystag- 
mus and bilateral foot drop. The Achilles 
tendon reflex disappeared later, and marked 
pitting edema of the feet and ankles then 
appeared. The abdominal reflexes were 
absent, and a three plus positive Hoffman’s 
sign was elicited on the right. The tendon 
reflexes were reduced on the left side. 
Cerebrospinal fluid examination revealed a 
complete subarachnoid block and _ total 
protein content of 40 mg. per 100 cc. 

Ogryzlo described the symptomatology 
in his patients as varied and inconstant. 
Cerebellar tumor was the most common 
preoperative diagnosis, and it was usually 
not until the surgical exposure was made 
that the true nature of the lesion was recog- 
nized. Early morning headache, cerebellar- 
type ataxia, nystagmus, palsy of the cranial 
nerves, visual disturbances, papilledema 
and vomiting were present in varying 
degrees. Pain in the suboccipital, occipital 
or high cervical regions due to compression 
of the upper nerve roots may occur. Pares- 
thesias in the upper extremities may be 
prominent. Sometimes pain could be re- 
lieved by stretching or forward flexion of 
the neck, while coughing or sneezing might 
aggravate the pain. 

To this bizarre symptomatology might 
be added the Horner’s syndrome found 
in the patient reported here. 

The findings on examination of the cere- 
brospinal fluid are helpful. A partial or 
complete subarachnoid block may be en- 
countered on manometric study. Some 
elevation of the cerebrospinal fluid protein 
content may be present! but normal values 
have been reported as well. 
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SUMMARY 


An adult female patient with an Arnold- 
Chiari malformation without skeletal or 
other central nervous system defects stud- 
ied with pantopaque myelography is re- 
ported. The myelographic findings present 
a definite pattern whereby the diagnosis’ 
may be established preoperatively. It is 
suggested that this procedure might possi- 
bly find application in the investigation 
of children with hydrocephalus. 


1398 Union St. 
Brooklyn 13, N.Y. 
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SPONTANEOUS RUPTURE OF THE KIDNEY 


By L. 


A. MARTINEAU, M.D., and E. F. TURKEL, M.D. 


Rhode Island Hospital 


PROVIDENCE, RHODE ISLAND 


RAUMATIC rupture of the kidney is 

by no means a rare incident and may 
occur in primarily healthy kidneys as well 
as in diseased ones, but spontaneous rup- 
ture of the kidney occurs rarely and is in- 
variably connected with chronic renal 
disease. The spontaneous rupture may in- 
volve the parenchyma or the renal pelvis 
or both, depending upon the anatomic 
localization of the pathologic. process. A 
large variety of renal diseases may termi- 
nate in spontaneous rupture and impacted 
stones make up the majority of the cases 
reported in the literature, but pyelonephri- 
tis, pyonephrosis, tuberculosis and tumor 
have also been encountered as causative 
factors. 

The exclusion of a minimal trauma to a 
diseased kidney is not always as easy as 
it may appear. Often the trauma may be 
so minimal that the patient has no suspi- 
cion or knowledge of any injury and there- 
fore the history fails to reveal trauma. The 
literature on this subject reveals reports of 


traumatic rupture of diseased kidneys 
merely upon muscular effort, therefore 
strict differentiation between traumatic 


rupture of a diseased kidney and spon- 
taneous one is not always possible. 

In cases of stone impaction, the stone 
itself may represent the traumatic factor, 
particularly if ulceration and necrosis of the 
mucosa of the ureter or renal pelvis takes 
place. Several cases of rupture in hydro- 
nephrosis associated with obstruction of 
the ureter have been reported which in- 
clude a case report by Jewett of ruptured 
hydronephrosis associated with carcinoma 
of the ureter and other similar cases by 
Mathe and Oviedo and by Dourmashkin. 
Spontaneous rupture in hydronephrosis and 
pyonephrosis without additional ureteral 
obstruction has been reported by Henline, 
Abeshouse, Crabtree, and others. The 


reported case is of interest because an 
unusually large number of stones escaped 
through a perforation of the renal pelvis 
into the perinephric space and along the 
right psoas muscle downward into the 
pelvis. As mentioned above, all cases of 
spontaneous rupture of the kidney repre- 
sent more or less severe degrees of chronic 
renal disease. The surgical treatment must 
necessarily consider this fact and therefore 
be distinctly separated from the surgical 
treatment of traumatic rupture of a pri- 
marily normal kidney. In the latter con- 
dition every attempt should be made to 
preserve the kidney provided the extent of 
injury warrants such attempt. In the 
management of spontaneously ruptured 
kidneys, however, our aim should be the 
removal of the diseased kidney (provided 
the other kidney shows sufficient function 
to carry on), combined with proper drain- 
age of the perinephric space. This proce- 
dure cannot always be carried out as the 
patient with spontaneous rupture of a 
diseased kidney is acutely ill with under- 
lying chronic renal disease which will 
not always warrant extensive surgery. 
Furthermore, the removal of a chronically 
diseased, densely adherent kidney may 
prove time consuming and inadvisable for 
an acutely ill patient. Incision and drain- 
age should therefore be the procedure of 
choice in many instances with a secondary 
nephrectomy at a later date. 

The case reported below was hospitalized 
for only two days and never recovered 
sufficiently for even an attempt at explora- 
tion and drainage of the perirenal space. 


CASE REPORT 


Mrs. E. J., aged sixty-three, was admitted to 
the Rhode Island Hospital on August 24, 1942, 
at which time she complained of aches in the 
right flank and costovertebral angle, weakness, 


3605 


| 
| 
| 


366 


Fic. 1 


nausea, loss of weight and intermittent hema- 
turia. There was no history of fever or chills at 
any time. The patient’s examination in August, 
1942, revealed a blood pressure of 145/60 and 
there was distinct enlargement of the mght 
kidney with slight tenderness over the right 
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flank and costovertebral angle. The heart was 
enlarged to the left side. Roentgen examination 
of the urogenital tract by a preliminary roent- 
genogram showed enlargement of the left 
kidney and a large staghorn calculus in the 
region of the renal pelvis and calices and sev- 
eral small discrete calculi in the lower pole of 
the kidney. The right kidney was poorly out- 
lined and there was an enormous calcified mass 
with lobulated borders which probably repre- 
sented a conglomeration of innumerable small 
calculi occupying practically the entire kidney 
(Fig. 1 and 2). Intravenous pyelography showed 
considerable delay in excretion of dye on the 
left side with evidence of a moderate degree of 
hydronephrosis. There was no excretion of dye 
on the right side. 

The patient left the hospital against advice 
and before the clinical studies could be com- 
pleted. No operation was performed at that 
time. The patient had no medical care until 
December, 1945, when she was admitted to the 
hospital for the second time because of nausea, 
progressive weakness and drowsiness. Subse- 
quently she developed profuse vomiting and 
became comatose. There was swelling of both 
legs and moderate dyspnea for two weeks prior 
to her last hospitalization. The patient’s physi- 
cal examination revealed the following findings: 
undernourished, markedly anemic patient in 
very poor general condition. Patient comatose, 
reflexes markedly diminished. Skin dry and 
pasty with marked edema of both legs. The 
breath was uriniferous. Chest 
tered moist rales at both bases, the heart was 
enlarged to the left side and a faint systolic 
murmur was present over the apex. The ab- 
domen was distinctly tender on the right side 
anteriorly and over the right costovertebral 
angle. No definite muscular rigidity over the 


revealed scat- 


abdomen. Urinalysis showed traces of albumin, 
no sugar, occasional leukocytes and phosphates. 
Urea nitrogen was 63 mg. per 100 cc. and 
creatinine 3.2 mg. per 100 cc., the blood sugar 
316 mg. per 100 cc. The blood showed an eryth- 
rocyte count of 1.§ million, leukocyte count 
of 13,050 with 80 per cent polymorphonu- 
clears, 18 per cent lymphocytes, and 2 per cent 
monocytes; there was anisocytosis, achromia, 
polychromasia, and younger forms of neutro- 
phile cells. 

Cystoscopy and retrograde pyelography were 
performed and showed a chronically inflamed 
bladder with normal ureteral orifices. Prelim- 
inary roentgenograms of the urinary tract were 


| 
a3, 
4 3 | 
| 
| 
| 
| 
Fic. 2 | 
| 


Vol S9, No 


taken before and after catheterization of the 
right ureter, and retrograde pyelograms were 
made in anteroposterior and lateral positions. 
The preliminary roentgenograms of the ab- 
domen showed lack of proper visualization of 
the renal shadows. On the left side there was 
a large, irregular, ill defined renal calculus of 
the staghorn type, and in the region of the 
renal pelvis there was an ovoid calculus meas- 
uring 3 by 2 cm. on the film. There were no 
calculi in the course of the left ureter. 

On the right side the renal structure appeared 
to be replaced by a conglomerate collection of 
innumerable round calculi measuring 7 mm. in 
diameter, and just below the normal confines 
of the lower renal pole, there was a smaller 
group of similar shadows which were not massed 
as close together as those within the kidney. 
In the pelvis, there were six widely separated 
calculi of the same size and density as the renal 
within a 
markedly tortuous, dilated ureter, in the blad- 
der, or possibly within the pelvic cavity, out- 
side the urinary tract. In addition to these cal- 
culi, there were several small calcifications, 


shadows. These could have been 


only a few millimeters in diameter, situated in 
the lower portion of the right renal pelvis. 

Retrograde pyelograms (Fig. 3 and 4) showed 
a moderate ptosis of both kidneys. The position 
of the calculi in the pelvis had varied but the 
position of the remaining calculi was essentially 
the same as on the preliminary films. The tip 
of the ureteral catheter was opposite the fifth 
lumbar space, where there was an abrupt angu- 
lation of the ureter. The pelvic portion of the 
ureter had a normal course, but the ureter above 
the point of angulation was deviated medially 
and anteriorly, and also dilated. Considerable 
amounts of dye were injected into the renal 
pelvis and revealed loss of all anatomical struc- 
tures. There was no extravasation of dye from 
the kidney. The calculi in the pelvis were not 
within the bladder, or ureter, and therefore it 
appeared evident that rupture of the kidney 
had occurred, releasing numerous calculi into 
the retroperitoneal cavity, from the perinephric 
space, along the psoas muscle and downward 
into the pelvis. 

The patient’s condition did not improve and 
fluids were administered intravenously and 
oxygen given. The original blood sugar of 316 
mg. did not definitely establish a diagnosis of 
diabetes as the patient had received glucose 
intravenously the night preceding the blood 
test. The patient’s condition was too poor to 
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consider operation within the next twenty-four 
hours. She died on December 8, 1945, and per- 
mission was obtained to perform an autopsy 
on the abdomen. 
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The postmortem findings were: No fluid in 
the peritoneal cavity and no adhesions. The 
splenic capsule is covered by fibrinous exudate. 
The parenchyma is soft and dark brown, sug- 
gesting septic infection. On section there is 
increased fibrosis. The head of the pancreas is 
involved in a large mass surrounding the renal 
parenchyma. The cecum is densely adherent to 
the perinephric capsule anteriorly and is lo- 
cated in the mid-flank. The ascending colon is 
closely attached to the hilus of the kidney, but 
can be dissected from the pelvis without estab- 
lishing a fistulous opening between the renal 
pelvis and the intestine. Exploration of the in- 
testine reveals no intrinsic pathology. The liver 
shows normal appearing parenchyma on sec- 
tion. 

The right kidney weighs 275 grams. The 
parenchyma has disappeared completely. The 
renal pelvis is markedly dilated and contains 
about 200 bronze pellets measuring 0.5 
cm. each. The renal pelvis has apparently rup- 
tured posteriorly into the perinephric capsule 
and psoas muscle. An abscess extends into the 
pelvis as far down as 2 cm. above the obturator 
foramen. This abscess contains yellow fetid pus 
and a number of stones similar to the others. 
The ureter is patent throughout (Fig. 5 and 
6). 

The left kidney weighs 350 grams. On section 
there is found a large capsule, and the remain- 
ing renal parenchyma measures about 1 cm. 
in cross section. It is composed mostly of cor- 
tex, the medulla has disappeared. The calices 
are markedly dilated. The ureter contains puru- 
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lent material. The bladder is small, the wall 
markedly thickened, the mucosa succulent, 
yellowish red. There are several ulcerations in 
the bladder. 

The aorta is markedly sclerotic and tortuous 
and there are ulcerations throughout its extent 
in the abdomen. 

Pathological diagnosis: Bilateral nephroli- 
thiasis and chronic pyelonephritis; rupture of 
the right renal pelvis, right perinephric abscess. 


SUMMARY 


The clinical, roentgenological, and post- 
mortem findings are reported in 
bilateral nephrolithiasis with spontaneous 
perforation of the right renal pelvis with an 
unusually large number of stones in the 
perinephric space and lower pelvis. 


a case of 


Rhode Island Hospital 
Providence, R. I. 
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THE USE OF HIGH VOLTAGE ROENTGEN THERAPY 
IN THE TREATMENT OF AMENORRHEA 
AND STERILITY IN WOMEN*+ 


By IRA I. KAPLAN, B.Sc., M.D. 
Director, Radiation Therapy Department, Belleoue Hospital; Clinical Professor of 
Surgery, New York University College of Medicine; Attending Radiation 
Therapist, Beth David Hospital 


NEW YORK, NEW YORK 


7 the purpose of this study I have 
divided the cases treated by me into 
two groups: the unmarried patients who 
sought relief from amenorrhea; the second 
group, married women who sought relief 
from amenorrhea and sterility or for steril- 
ity alone. 

Amenorrhea may be due to numerous 
and varied conditions. In some cases it is 
due to congenital or pathological malfor- 
mations. For these, irradiation is of no 
avail. Irradiation is useful in those cases 
where amenorrhea is a result of physio- 
logical dysfunction. 

The amenorrheic or sterility patient does 
not come to the radiation therapist directly. 
She is always referred by her physician or 
gynecologist, and only when every other 
method of treatment had been tried and 
proved unsuccessful. In some cases even 
artificial insemination was tried but failed. 

In nearly every case some sort of endo- 
crine, or drug therapy had been tried and 
proved unsuccessful. In many instances 
hormone injections produced vaginal bleed- 
ing, probably from a stimulated uterine 
mucosal hyperemia rather than true men- 
struation, and when the injections were 
discontinued no further bleeding occurred. 
Irradiation, on the other hand, when 
properly used produced normal menstrua- 
tion and permitted normal pregnancy in 
the previously unfertile woman. 

Just how irradiation works to correct 
amenorrhea and sterility is still not defi- 
nitely known. In the early days of radia- 
tion therapy only the suppressive effects of 


roentgen rays were recognized and only 
later were the biological and physiological 
sequences following irradiation an indica- 
tion of a stimulation effect. 

In 1905 Halberstaedter® first called at- 
tention to the selective action of the roent- 
gen ray on the ovary. It may then be asked, 
is the relief of amenorrhea following 
roentgen treatment a direct stimulation 
effect based on Halberstaedter’s selective 
action findings? Taylor® is of the opinion 
that roentgen rays have such a stimulating 
effect. Rubin," also believes that the relief 
of amenorrhea and _ sterility following 
roentgen treatment is probably a general 
reaction toa stimulative effect. The follow- 
ing cases responded to roentgen therapy to 
the ovaries alone and seem to bear out this 
assumption. 


Case1. Mrs. G. F., aged twenty-nine, was re- 
ferred for treatment of sterility on April 8, 1927. 
Menstruation occurred at thirteen and was al- 
ways irregular and did not improve following 
marriage at twenty-six. Her last menstrual 
period occurred in February, 1927. Following a 
course of medical treatment she was given 
roentgen therapy administered only to the 
ovaries on April 8, 1§ and 22, 1927. Following 
irradiation she menstruated regularly for two 


months, became pregnant and was delivered of 


a normal baby boy on March 15, 1928. 


Case 11. Mrs. M. B., aged twenty-four, was 
referred for treatment of sterility on October 10, 
1927. Menstruation began at sixteen, was al- 
ways irregular occurring at three to four 
month intervals. The last menstrual period oc- 
curred on July 4, 1927. She was married at 


* Presented at the Forty-seventh Annual Meeting, American Roentgen Rav Society, Cincinrati, Ohio, Sept. 17-20, 1946. 
t The statistics herein presented have been augmented since this paper was presented in September, 1946. 


3/9 


VoL. Sg, No. 


twenty-one, three years before treatment. She 
had received numerous courses of endocrine 
therapy and a therapeutic application of the 
insufflation test without results. Treatment was 
administered on October 10, 17 and 


>, 24, 1927, 
only to the anterior (100 r) and posterior (150 r) 
ovarian areas. Following treatment she men- 
struated regularly until December, 1927, be- 
came pregnant and in August, 192 


livered of a normal baby girl. 


was de- 


Do the roentgen rays stimulate an unde- 
veloped uterus? The following 
gests such an action. 


Case ul. Mrs. F. S., aged twenty-four, was 
referred to me on November 3, 1926, for steril- 
ity. Menstruation began at thirteen, was regu- 
lar at first then gradually became irregular oc- 
curring but three or four times per year. Her 
last menstrual period was in August, 1926. She 


case sug- 


married at twenty-two with no improvement of 
the condition. She was of moderate size. The 
referring gynecologist reported she had an un- 
developed uterus. Medication failing to relieve 
the sterility, she was referred for roentgen 
therapy. Treatment was given only to the an- 
terior (150 r) and posterior (100 r) ovarian 
areas, on November 3, 10 and 17, 1926. She 
responded well, menstruated in December, 
1926, became pregnant in January, 1927, and 
was delivered of a normal baby boy on August 
2, 1927. 

Do the roentgen rays act in a mechanical 
manner? We know that one effect of the 
rays is the production of hyperemia with 
subsequent swelling of the tissues and 1 
this way perhaps they mechanically cause 
rupture of an existing ovarian cyst. Stein 
and Leventhal™ believe this is the reaction 
following roentgen therapy. Such cystic 
ovaries tend to inhibit proper menstrua- 
tion; when they are ruptured menstruation 
should follow. 

The following 2 cases tend to bear out 
this assumption of roentgen-ray action. 


Case iv. Mrs. M. G., aged thirty-four, re- 
ferred on January 24, 1929, for sterility. She 
menstruated at eleven, always irregular and 
scanty. In 1920 she was operated upon with the 
hope of correcting her irregularity. A right 
cystic ov ary and an infantile uterus were found. 
Menstruation was not improved. However, she 
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was married five years later at the age of thirty. 
There was no change in her condition and, fol- 
lowing failure of all other treatment, she was 
referred as a last resort to me for irradiation. 
Treatment was administered over the ovaries 
and the pituitary on January 24, 31, and Feb- 
ruary 7, 1929. She responded well and men- 
struated regularly. On December 1, 1929 she 
was delivered by cesarean section of a normal 
baby girl. 


Case v. Mrs. F. C., aged twenty-seven, was 
referred on March 17, 1941 for sterility. She 
menstruated at thirteen, always irregular. She 
married at twenty-four without relief. In 1940 
she was operated upon and was told she had a 
left cystic ovary. Surgery failed to relieve her 
irregularity or sterility. Roentgen treatment 
was administered on March 17, 24 and 31, 1941. 
She responded well to treatment, menstruated 
regularly, and on August 16, 1942, was de- 
livered of a normal baby girl. 


Rock and his co-workers!’ believe that 
the beneficial effect is produced by roentgen- 
ray destruction of one or more follicles 
which have matured but which failed to 
rupture and progress through a normal 
corpus luteum stage, thus upsetting the 
normal menstrual periodicity. That the 
persistent corpus luteum may prevent 
menstruation is definitely recognized and 
Allen! noted that surgical removal of a 
persistent corpus luteum restored menstrual 
function. Roentgen therapy may perhaps 
act in a similar manner as noted in the 
following case. 

Case vi. Mrs. B. E., aged twenty-nine, was 
referred for secondary sterility on April 6, 1927. 
She already had one child six years of age but 
was unable to conceive again. Menstruation be- 
gan at eleven and was always irregular; the last 
period was in March, 1927, the previous one in 
October, 1926. She married at twenty-two. She 
was obese and the uterus was retroverted. 
Roentgen treatment was administered to the 
anterior (100 r) and posterior (150 r) ovarian 
areas on April 6, 13, and 20, 1927. Normal 
menstruation followed until July, 1927, when 
she became pregnant and on April 4, 1928, was 
delivered of a normal baby boy. 


Case vu. Mrs. H. S., aged thirty, referred for 
amenorrhea and sterility on November 9, 1944. 
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Menstruation began at fifteen, always irregular, 
three times per year. She was married at 
twenty-four and two years later gave birth to a 
baby—1940, and did not menstruate subse- 
quently for four years. Roentgen treatment was 
administered on November 9, 16 and 23, 1944. 
Normal menstruation followed, she became 
pregnant again and on October 4, 1945, gave 
birth to a normal baby girl. 


What part does the pituitary play in 
amenorrhea and sterility and in what way 
does roentgen therapy bring about such 
influence? 

That the pituitary plays an important 
part in the normal menstrual function has 
been definitely demonstrated both by 
laboratory and clinical investigators. About 
7 per cent of sterility cases are due to pi- 
tuitary dysfunction. Just how roentgen 
rays act on the pituitary is as yet not 
known. Although roentgen irradiation to 
the pituitary alone has proved efficacious in 
some cases, it does not account for the 
favorable results in all our cases for some 
were treated only through the ovaries. 

Béclére? was the first to note the favor- 
able effect of roentgen therapy to the 
pituitary on menstrual function. Werner“ 
noted a definite stimulation of menstrua- 
tion following irradiation of the pituitary. 
Borak’ noted that irradiation of the pitui- 
tary ameliorated the climacteric symptoms 
of early menopause. It is still a moot ques- 
tion whether or not the pituitary can be 
affected by irradiation in such a manner as 
to induce hormonal effects in order to 
bring on ovulation. 

Crossen and Crossen‘ state that ovarian 
function is definitely activated by the 
pituitary. Johnstone’ states that the cause 
of amenorrhea is highly complex and must 
be something that activates the whole 
triangular mechanism of the pituitary, 
ovary and uterus. At the present time we 
are inclined to attach much importance to 
the pituitary as a factor in controlling 
menstrual function. The following cases 
suggest action from roentgen-ray effect on 
the pituitary for both these cases had 
hypopituitary features. 
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Case vill. Mrs. A. G., aged twenty-seven, 
was referred on October 27, 1929, for sterility. 
Menstruation began at seventeen and was al- 
ways irregular, at three month intervals. The 
last period occurred on July IO, 1929. Periods 
were always accompanied with severe pain. She 
was short, obese and weighed 167 pounds. She 
was married at twenty-four and had not con- 
ceived. Other treatments having failed, she was 
referred for roentgen therapy. Treatment was 
given to the ovaries (anterior, 100 r; posterior, 
1s0 r) and pituitary (215 r) cn October 27, 
November 3 and 10, 1929. She menstruated 
following treatment and became pregnant and 
gave birth to a baby girl in July, 1930. 


Case 1x. Mrs. L. R., aged twenty-seven, was 
referred on September 28, 1943, for sterility. 
She was very obese and had been taking thy- 
roid, gr. ii, per day for a very long period. Men- 
struation began at thirteen and was always ir- 
regular; the last period was in 1936 or 1937, that 
is an amenorrhea for about seven years. She 
married at twenty-four but had not been able to 
conceive. She had had numerous endocrine in- 
jections and a curettage which was reported as 
“anovulatory mucosa.” Roentgen therapy was 
administered on September 28, October § and 
12, 1943. Following treatment she menstruated 
regularly for four months, became pregnant and 


on October 11, 1945, gave birth to a normal | 


baby girl. 


In some cases, the action of the roentgen 
rays may be due to an effect on the endo- 
crine system as a whole, such as was noted 
by Hutton® and his associates in their 
study of the effect of irradiation in the 
treatment of hypertension. 

In some cases, although menstruation 
was apparently regular, the woman was 
unable to conceive until roentgen therapy 
was administered. Such action of the 
roentgen rays we believe might be con- 
sidered as a general endocrine stimulation 
effect. 

Such a response is illustrated by the fol- 
lowing cases. 

Case x. Mrs. A. H., aged thirty-two, referred 
for sterility on July 24, 1941. Menstruation be- 
gan at thirteen and was regular. She married at 
twenty-seven but in spite of medical treatment 
did not become pregnant. There was no gyneco- 


| 

| 

| 


VoL. s9, No. 3 


logic pathology. Tubes were patent. After five 
years of sterility and failure of other measures 
she was referred for roentgen therapy. Treat- 
ment was given to the ovaries and pituitary on 
July 24, 31 and August 7, 1941. She responded 
well and gave birth to a baby girl on March 9, 
1945. 


Case xi. Mrs. M. S., aged twenty-five, re- 
ferred for sterility on October 21, 1942. Men- 
struated at thirteen regularly. Married at the 
age of twenty-two and continued to menstruate 
regularly but although anxious to have a child 
did not become pregnant. There was no gyneco- 
logic abnormality and the tubes were patent. 
Medication failed to relieve the sterility and she 
was referred for roentgen therapy. Treatment 
was administered to the ovaries and the pitui- 
tary on October 21, 28 and November 4, 1942. 
She menstruated regularly following treatment 
until February, 1943, when she became preg- 
nant and was delivered of a normal baby girl 
on November 29, 1943. 


In my opinion, although we are not cer- 
tain what may be the specific action of the 
roentgen rays, it is a stimulation effect. 
And although we do not know exactly how 
this stimulation effect takes place roentgen 
therapy as used by me has successfully re- 
lieved amenorrhea and sterility. 

During the course of the past twenty-one 
vears, 1925-1946, there were 338 cases 
referred to me in private practice for the 
treatment of amenorrhea and sterility; 33 
were unmarried and 305 were married 
women. Of these 1 case refused treatment 
and 3 cases had but one treatment and 
failed to complete the course. 

Treatment in all instances was solely by 
irradiation with high voltage roentgen rays 
administered to the ovaries alone or to the 
ovaries and the pituitary. In a few in- 
stances roentgen irradiation was also given 
to the thyroid. 

The factors used were 200 kv., 4-5 ma., 
with 0.5 mm. Cu plus 1 mm. Al filter, with 
a target distance in the early cases of 30 40 
cm. and for the past ten yéars at 50 cm. 
distance. Treatment was directed through 
pelvic fields of 8 by 10 cm., 9 by 12 cm., or 
10 by 15 cm., and through a 6 by 8 cm. 
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field to the pituitary. Treatment was ad- 
ministered as follows: The first day 50 
roentgens was given to the anterior right 
and left ovarian fields and 75 r to the an- 
terior pituitary area; one week later 75 r 
was given to the anterior pituitary area 
and 75 r was given to the posterior right and 
left pelvic ovarian fields; one week later 
the anterior right and left pelvic ovarian 
fields were given so r and the anterior 
pituitary field 75 r. All doses were measured 
in air. 

Occasionally in a very stout patient we 
add an additional or fourth treatment to 
the posterior pelvic areas. It is very essential 
that the roentgen therapy be delivered to 
the patient at a milliamperage of 5 to 10, 
never higher. The dose, measured in air, 
delivered to each part must be timed 
exactly. For even one minute overdosage 
may mean the difference between success 
and failure. 

The dose into the ovaries must be be- 
tween 10-14 per cent of the given dose. 
Perfect positioning of the localizer must be 
had in every case and this requires place- 
ment by the therapist himself. Only atten- 
tion to these details produces good results. 

As a rule, only one series of treatments 
was given. However, in 2 instances this rule 
was not adhered to, because of the insist- 
ence of the patients, who previously had 
been relieved by roentgen treatment and 
again demanded relief when they ceased to 
function normally a second time. The fol- 
lowing cases illustrate the result of repeated 
treatment. 


Case xi. Mrs. D.O., aged twenty-three when 
she first came to me on September 28, 1938. 
Menstruation began at eleven but appeared 
only once or twice per year. She had medical 
care without result. Married at twenty-one with 
no change. Further medical treatment was 
given without result. She was of heavy build 
with much hair over the limbs and _ pelvis. 
Roentgen treatment was administered on Sep- 
tember 29, October 6 and 13, 1938. She re- 
sponded well and became pregnant and was de- 
livered of a normal baby girl August 7, 1939. 

She remained well and menstruated normally 
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for one year following birth of the baby, then 
became irregular, every three to four months, 
and the last period was in November, 1944. On 
January 9, 1945, she requested roentgen treat- 
ment in order to have another child. I was 
loath to again administer roentgen treatment; 
however, because the patient was most anxious 
and the Rubin test proved the tubes patent, 
treatment was administered. One treatment 
was given on January 9, 1945, and then because 
no result was achieved treatment was again 
given in the regular manner on April 13, 20 and 
27, 1945. She responded immediately, became 
pregnant and was delivered of a normal baby 
girl on December 11, 1945. 


Case xu. Mrs. A. S., aged twenty-eight, 
first came to see me on October 24, 1940. Men- 
struated at thirteen, irregular. Married at 
twenty-five and had one child following mar- 
riage after which menstruation ceased. Medica- 
tion of all sorts was unavailing. Roentgen 
treatment was administered on October 24, 31 
and November 7, 1940. The result was good and 
she was delivered of a normal baby girl on 
May 5, 1942, but it was followed by cessation of 
menstruation. In October, 1943, she again re- 
quested treatment and after much persuasion I 
again administered roentgen therapy. Treat- 
ment was given on October 18, 25 and Novem- 
ber 1, 1943. The patient responded well and was 
delivered of a normal baby boy on March to, 
1945. 

Again menstruation stopped completely. In 
September, 1945, she again requested therapy. 
I was extremely interested in this case to see 
whether therapy could be effective once again, 
a third time, and because all medication given 
by her physician failed to correct the amenor- 
rhea. Accordingly roentgen treatment was ad- 
ministered on September 21, 28 and October 5, 
1945. Menstruation followed but unfortunately 


on December 7, 1945, she was stricken with an-.- 


terior poliomyelitis and menstruation ceased. 
On March 26, 1946, she notified me that men- 
struation had occurred on March 22, 1946, and 
lasted for three days normal flow. 


There is no doubt that the younger the 
patient the better the result from treat- 
ment. In this series, in the unmarried 
group the youngest was sixteen and the 
oldest thirty. In the married group the 
youngest was eighteen and the oldest 
forty-five. The largest number of married 
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patients seeking relief were between the 
ages of twenty-seven and thirty. Of the 
total of 305 married women I11 were in 
this age group. 

In spite of the adverse reports of abnor- 
malities produced experimentally by ir- 
radiation in animals, I have only in one 
instance, which I reported in 1932° seen 
an abnormal child born of an irradiated 
mother which abnormality, however, was 
not proved to be due to irradiation. 

While this treatment is not as effective 
in unmarried women it is harmless, and 
once the menstruation is restored such 
patients will when subsequently married 
give birth to normal children. The follow- 
ing case is illustrative of such a happening. 

Case xiv. On May 13, 1929, there was re- 
ferred to me a young woman (M. M.), aged 
twenty-one, who was suffering from periods of 
amenorrhea and severe dysmenorrhea when she 
did menstruate. Medical treatments of all sorts 
failed to regulate the periods or relieve the dis- 
tress. Menstruation began at eleven, was al- 
ways irregular at about three month intervals. 
Her last period was on February 7, 1929. Roent- 
gen treatment was administered on May 13, 20 
and 27, 1929, to the ovaries and the pituitary. 
Menstruation became regular at monthly inter- 
vals and occurred without pain. In 1931 she 
married (at twenty-three) and continued to 
menstruate regularly, became pregnant and 
gave birth to a normal baby boy on August 4, 
1932. On February 7, 1934, she gave birth to a 
second boy. She continued to function normally 
and in September, 1936, had an ectopic preg- 
nancy. She now menstruates regularly. 


The period of sterility for which treat- 
ment was requested varied from several 
months to many years. The following 
cases represent an extended period of 
sterility relieved only by roentgen therapy. 

Case xv. Mrs. L. S., aged thirty-three, was 
referred for irregular menstruation and sterility 
on January 13, 1925. She was married at the age 
of fifteen but menstruation began at eighteen 
and was always irregular. She wished to become 
pregnant but in spite of all treatments, includ- 
ing surgery and special FKuropean treatments, 


was unable to conceive. As a last resort she was 
referred for roentgen therapy. Treatment was 
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administered on January 13, 21 and 30, 1925. 
She responded well, became pregnant and gave 
birth to a baby boy on March 19, 1926, and 
subsequently a baby girl on March 7, 1928, and 
another boy on April 13, 1930. On February 30, 
1931, she miscarried but has menstruated nor- 
mally since then. 

Case xvi. Mrs. FE. R., aged thirty-three re- 
ferred for irregular menstruation and sterility 
on January 24, 1944. Menstruation began at 
thirteen, was always irregular, three to six times 
a year. Her last period occurred on January 11, 
1944. She married at twenty and for thirteen 
years remained sterile. Her husband was tested 
and found normal. After all other treatments 
failed, even abroad by foreign specialists, she 
was referred for roentgen therapy. Treatment 
was administered to the ovaries and pituitary 
on January 24, 31 and February 7, 1944. She 
responded well and became pregnant in June, 
1945, and gave birth to a normal baby boy on 
April 3, 1945. 

This study comprises a review of 338 
cases. Four of these did not complete the 
prescribed course of therapy; therefore, 
only 334 cases were fully treated. Of these 
33 were unmarried and 301 were married. 
Two hundred and seventy-four cases 
were followed up; 12 unmarried and 48 
married not traced. Of the 
274 cases followed, favorable results were 
achieved in 12 unmarried and 198 married 
women; and in 9 unmarried and 55 married 
women treatment failed. 

In the favorable result group of 198 
married women, after regulation of men- 
struation g0 became pregnant and went to 
term and delivered 1o1 normal children 
(there was one set of twins); 45 boys and 


cases were 


56 girls. There are 4 women still pregnant. 
Thirty-two additional cases became preg- 
nant following treatment, of which 18 
miscarried, several more than once, 2 had 
ectopic pregnancies, 1 gave birth to a still- 
born child, 3 gave birth to normal children 
but died shortly thereafter, 6 aborted, some 
intentionally, there was 1 abnormal birth, 
and 1 case was deliberately therapeutically 
aborted. 

Of the 301 married women treated, 34 
had previous miscarriages, 16 had abortions, 
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7 had stillbirths, 1 had an ectopic preg- 
nancy, 3 had children who died at birth, 
34 had one or more live children before 
irradiation. 

Of those who pregnant after 
treatment 20 had more than one child 
after treatment (so far recorded). 

The total who had normal 
pregnancies after treatment—go. 

Of those who responded successfully and 
bore children following irradiation, 6 had 
previously borne children and 1 of these 
also miscarried, 7 had miscarriages, 2 had 
stillbirths, 1 had an abortion. One case 
which responded had miscarried before 
irradiation and miscarried twice following 
irradiation. 

Based upon my experience of over 
twenty years of more than 300 women 
suffering from amenorrhea and sterility, I 
feel warranted in reiterating my previous 
conclusions’ that roentgen irradiation, 
properly administered, is harmful neither 
to the mother nor to the offspring and that 
it has proved a valuable therapeutic pro- 
cedure for the treatment of amenorrhea and 
for the relief of sterility. 

In conclusion, I wish to add one word of 
caution. This type of irradiation, to secure 
effective results, must be administered 
the trained and _ experienced 
radiologist whose apparatus is_ properly 
and carefully standardized to permit 
accurate dosage measurement. 

755 Park Ave. 


New York at, N.Y. 
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DISCUSSION 
Dr. WittiAM Harris, New York, N. Y. Dr. 


Kaplan should be congratulated on his lucid and 


timely paper. It is heartening to hear again of 
man’s successful effort to aid in the creation of 


life rather than the discovery of new machines 
and weapons to destroy it. Although doubt may 


have existed previously as regards the efficacy of 


roentgen therapy for sterility, Dr. Kaplan’s 
series of cases is large enough to make it sta- 
tistically significant. 

There was considerable interest in this treat- 
ment during the twenties, but its use has been 


greatly eclipsed and narrowed during the last’ 


fifteen years following the discovery of new and 
potent endocrine products. Up to the present, 
no endocrine products other than thyroid ex- 
tract have been found to have any value in 
sterility (functional), and this only in a small 
percentage of patients who showed some of the 
stigmata of hypothyroidism. 

Another factor which played a role in the 
general apathy toward roentgen therapy for 
sterility was the possible chromosomal damage 
inferred from the work of Muller and other 
geneticists. Thus far there has been no such 
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evidence of damage in human beings. Natu- 
rally, a distinction must be made between ir- 
radiating a fertilized ovum and fetus and the 
treatment of a sterile patient. In the former 
case, there is no question regarding lethal dam- 
age that can be produced by irradiation. 

The question of harmful effects on the second 
generation cannot as yet be determined by Dr. 
Kaplan’s study, but this information will no 
doubt be forthcoming soon. I know of two 
radiologists who, after a number of years of 
sterility and azoospermia due to exposure to 
radiation, had a return of normal spermato- 
genesis, and each became the parent of two 
children who lates had normal children of their 
own. Further light will probably be thrown on 
this important subject in some years when the 
radiation effects of atomic bombs dropped on 
Hiroshima and Nagasaki can be evaluated in 
light of possible chromosomal damage. 

The fact that many of the patients had only 
one child after treatment, would make me hesi- 
tate to treat unmarried patients whose only 
complaint is oligomenorrhea or complete amen- 
orrhea. 

As regards the mechanisms underlying the 
successful use of roentgen rays in these patients, 
our information is meager and theoretical. Fur- 
ther studies to determine the presence of ab- 
sence of ovulation by endometrial biopsies, etc., 
might prove helpful. In some cases, the effect of 
roentgen rays on the lipoids of a persistent 
corpus luteum forms an intriguing hypothesis. 
I believe that the word “stimulating” is a poor 
choice because irradiation is always destructive 
in some degree. May I suggest the “alterative” 
effect of radiation until we have a more precise 
term. 

This treatment deserves greater popularity 


and should be called again to the attention of 


gynecologists and obstetricians who are at pres- 
ent so often helpless in the treatment of steril- 
ity. 

Again may I thank Dr. Kaplan for recalling 
this important subject to us and to congratu- 
late him on his excellent results. 

Dr. Kapian (closing). I thought that the 
geneticists might say something. Dr. Henshaw 
asked me a few questions yesterday which I 
tried to answer and maybe I answered them 
properly. 

We don’t know exactly everything from the 
genetic standpoint. I am hoping to have a sec- 
ond generation baby pretty soon, from the first 
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young woman to get married in the group. I 
was unfortunate to have only boys born in the 
first batch. Everybody wants boys,‘ but as yet 
none have reported marriage or progeny. 

However, from this girl who is now married 
I expect to see a baby and then I can tell you 
about the second generation, but only in the 
one instance in my series about which I pub- 
lished a report has there been an abnormal 
child. 

As to the treatment, no case comes TO Me W ho 
has not already been to the gynecologist. I do 
not take the cases direct, everything has been 
done before they reach me so I can’t Say any- 
thing about the gynecological reasons for their 
not having a baby. 

Dr. Harris brought up the point about re- 
peating the treatment. He is absolutely right. 
I was loath to repeat it. But these cases had 
been treated with a minimum of a year in be- 
tween courses, and I thought perhaps it would 
work and, as you see in two cases it did work. 

I have a third one that has become pregnant. 
I don’t advise repetition of treatment. It is a 
one-treatment methed of relieving sterility. 

How does irradiation work? I used the word 
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“stimulation” because I have no other word. It 
may be better, as Dr. Harris suggests, to say 
that it has a regulatory effect. I am not quite 
sure. How many children will they have after 
this? I did not give that figure but I will check 
on that in the next report. There are at least 
30 per cent of these women who have had sev- 
eral children after irradiation so it isn’t just a 
one-baby effect at all, and it is a worth while 
procedure. 

There is one thing I want to call attention to. 
This treatment is something that only the 
trained radiologist can do. It cannot be rented 
out by the hospital superintendent, as they are 
doing with radium, nor can it be given in the 
form of a little x-ray here or there. It must 
only be given by the trained radiologist and | 
would like to see more of you use it because it Is 
worth while. 

Question: What percentages of your total 
cases become pregnant? 

Dr. Kapian: Over 50 per cent of the 198 
married women traced. There were 126 preg- 
nancies, gO successful and 32 incomplete, and 
4 still pregnant. It is a good percentage of those 
that were traced. 
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THE TREATMENT OF KELOIDS BY IRRADIATION 
AND ELECTROSURGERY* 


By GEORGE E. PFAHLER, M.D., ann GEORGE P. 


KEEFER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


ELOIDS have been treated by irradi- 

ation during the past forty-seven 
years. Ullmann, Albers-Schénberg, Mor- 
ton, Pusey, and Allen were the first to 
report the usefulness of roentgen rays in 
the treatment of keloids and hypertrophic 
scars as early as 1900. Williams was the 
first to employ radium for this purpose in 
1910. Wickham and Degrais, at about the 
same time, reported the successful treat- 
ment of a number of cases. 

One of us (G.E.P.) presented a paper 
before the Section on Dermatology and 
Syphilology, at the 71st Annual Meeting of 
the American Medical Association, April, 
1920, in which he recommended the use of 
radium combined with excision in the treat- 
ment of keloids. 

Keloids may range in size from aslight 
thickening of scar tissue and from an area a 
few millimeters in diameter to tumors as 
large as an adult fist, or even larger. There 
may be keloidal bands which cause disfig- 
urement by drawing the soft parts out of 
position, such as occurs about the mouth or 
eyelids (see Fig. 1). Keloids may be red, 
brown or the normal color of the skin, and 
even paler than the skin. There may be a 
telangiectasis before receiving any irradi- 
ation. At times, they are pedunculated. 
They may be sensitive to pressure. Keloids 
that have existed for a long time and those 


that have developed very slowly are likely 


to be firm and even hard to the sense of 
touch. Recent keloids and those of com- 
paratively rapid growth are rather less 
hard to the palpating finger. 

The underlying constitutional cause of 
the formation of keloids we believe is not 
known, but the exciting cause is known to 
the members of this Society. It is trauma- 
tism, and the traumatism does not always 


refer to some operative procedure. We have 
repeatedly seen keloids develop on the 
basis of a small “pimple” which has been 
scratched by the patient. This occurs espe- 
cially in the upper sternal region. There 
must also be some local factor which is 
active in the etiology, for we have ‘noticed 
in the removal of a number of moles from a 
patient by electrodesiccation that one or 
more of these show hypertrophy when other 
lesions on the same patient, and apparently 
of the same character, show no such hyper- 
trophy. This indicates the cause is not 
merely a consitutional one. 

Since we do not know the actual constitu- 
tional or local cause, we will deal in this 
presentation only with the treatment of the 
lesion. Usually the patient seeks relief 
because of deformity or for cosmetic rea- 
sons, but occasionally pain is a prominent 
symptom and brings the patient for treat- 
ment. In other cases, the keloid may cause 
actual mechanical obstruction as when 
they occur on the feet and interfere with the 
wearing of shoes. 

MacKee says, “Today there is pretty 
general agreement that irradiation alone in 
most cases, and combined with surgery in 
some cases, constitute the best method of 
combating keloids and hypertrophic scar. 
It is the only method of treatment that in- 
sures against recurrence.”’ 

Keloids or hypertrophied scars are difh- 
cult to treat. It requires much patience on 
the part of both the patient and the physi- 
cian. So far as is known, the roentgen rays 
and radium are the only two agents which 
will arrest the disease or cause it to dis- 
appear. If these agents are used thoroughly 
when the scar begins to hypertrophy, there 
will probably be no need of combining ex- 
cision or electrosurgery with the radio- 


* Presented at the Twenty-ninth Annual Meeting, American Radium Society, Atlantic City, N. J., June g-10, 1947. 
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therapeutic effect. It is because of the fre- 
quent neglect of hypertrophied or growing 
scars that it is necessary to again call atten- 
tion to these methods of treatment. If the 
general practitioner, the surgeon and the 
dermatologist are alert and apply skillfully 
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likely to be neglected until they have 
reached a considerable size. 

Because of the great tendency of recur- 
rence in the wound after excision and very 
generally because the second keloid is larger 
than the first, the surgeon feels almost 


Fic. 1. (See page 3 


the roentgen rays and radium to scars that 
are beginning to show hypertrophy, ke- 
loids will cease to be a problem in the field 
of medicine. It is true that in many in- 
stances slight wounds (especially in the 
colored race) lead to the formation of large 
keloids and often these cause so little in- 
convenience to the patient that they are 
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helpless. This helplessness is unnecessary 
if the surgeon will combine the skillful 
application of irradiation to the wound after 
his excision of the keloid. If we make it 
more generally known that radium and the 
roentgen rays will prevent these growing 
scars and generally cause their disappear- 
ance, patients will be more likely to seek 
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assistance. While keloids or hypertrophied 
scars occur more frequently in the colored 
race, they are by no means confined to that 
race and most patients who have come to us 
for treatment of the condition have been 
white. 

The early work, like most radiation ther- 
apy in those days, was done by fractional 
and indefinite dosage. Even with this in- 
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cases in which the roentgen rays alone are 
used. The thicker and older keloids will 
require more irradiation and more filtration 
and correspondingly a longer course of 
treatment. In the more recent cases of 
hypertrophied scars in which the scar tissue 
is still young, considerably less treatment 
is necessary, and less filtration, because it is 
likely to be more superficial. 


Fic. 2. (See opposite page for legend.) 


definite method, some brilliant results have 
been obtained. Today, with more definite 
technique, much skill and much keen judg- 
ment will still be necessary to obtain the 
best results for no two cases react in exactly 
the same way. Generally, the aim should be 
to produce a progressive atrophy without 
erythema or destructive effect on the skin 
or overlying epithelium. The technique 
will vary considerably with the size or 
thickness of the keloids, especially in the 


Importance of Early Treatment. Nothing 
could be more important in the discussion 
of this subject than early and immediate 
treatment when the physician can observe 
any tendency to hypertrophy of the scar. It 
is true that some scars show a little ten- 
dency to hypertrophy and later undergo 
atrophy and need no treatment, but it is 
better if one does not wait for any such 
spontaneous recovery. If one can treat 
keloids within a month or two after the 
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‘1G. 1, 2 and 3. Case 1. This case is presented in more detail because it has involved more problems and a 


longer period of treatment than any other patient. At about six years of age, this child was severely burned 
on the face by the explosion of a coal oi] lamp. This burn was followed by an extensive keloid formation 
involving both sides of the face and chin, and mouth and submental region. She was first referred to one 
of us (G.E.P.) for roentgen treatment of the keloids on December 4, 1922, at the age of nine years at the 
Medico-Chirurgical Hospital. 4, photograph made December 4, 1922. B, January 7, 1924, which indicates 
considerable improvement. C, September 20, 1926, which shows more improvement. D, February 18, 1929. 
The treatments in this case were given with fractional doses representing approximately 50 per cent of an 
erythema dose using monthly intervals, and later at intervals of two months. We used low voltage rays, 
125 kv., § ma., and 2 mm. AI filtration at 30 cm. distance. After the greater part of the keloid formation 
had disappeared, we increased this dosage for local smaller areas to an 80 per cent erythema dose at 
intervals of two or more months, always aiming to keep the irradiation to the minimum. On January 7, 
1929, the patient showed no evidence of any keloid formation, but there were loose folds of tissue near 
the angles of the mouth, which at my request Dr. Robert Ivy removed surgically, and we then controlled 
the wound during the granulating period by means of localized doses of roentgen rays, using 80 per cent 
doses of unfiltered radiation. 


hypertrophy has been recognized, the gen rays or by the use of radium. Either of 
keloidal tendency will be arrested usually these agents will produce a satisfactory 
by irradiation alone, either with the roent- result, and either can be used according to 
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the convenience of the radiologist. For that 
reason, we are discussing in erythema 
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Fic. 4. The contraction of the lower lip was not 
entirely satisfactory and Dr. Robert Ivy advised 
on November 15, 1933, that this scar tissue be 
removed surgically and a local skin graft applied, 
which was done by him. No further treatment was 
given after that date. 


dosage rather than in terms of details of the 
application. It is taken for granted that 
every radiologist who is competent to apply 
treatment to such lesions has at least mas- 
tered the knowledge of the erythema dose 
and the factors that produce it, whether 
radium or roentgen radiation is used. 

The most frequent and the most exten- 
sive keloids follow burns. Therefore, the 
attending surgeon or physician should give 
special attention to the scars following the 
healing of extensive burns for, as is well 
known, such burns when associated with 
keloids lead to contractures, deformities, 
and distressing appearances. 

Even a very small scar undergoing hy- 
pertrophy, for example if it is located on 
the upper lip or somewhere on a young 
cirl’s face, is very important. If treated as 
soon as this hypertrophy is recognized, one 
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Fic. s. The final result after all treatment is shown in E (Fig. 1, 2, 3), but the subsequent 
result on December 5, 1934, five years later, is shown in this illustration. 
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Treatment of Keloids by Irradiation and Electrosurgery 


Fic. 6. Case 11. Keloids resulting from punctures of the ear lobe for earrings. 4, anterior view; B, posterior 
view; C, after excision, but no postoperative irradiation showing recurrence; D, after excision, followed by 


irradiation, with no recurrence. 


or two treatments with 80 to 100 per cent 
of an erythema dose given to the hyper- 
trophied scar, and confined only to the 
lesion, will do no harm and generally will 
arrest the hypertrophy. This treatment is 
given with superficial or 125 kv. therapy. 
If one or two doses do not cause this hy- 
pertrophy to disappear then it should be 
repeated. It is our practice in such cases to 
repeat these treatments one or two months 
apart. In these small lesions, one can give a 
large dose and in our observation it has not 
done any harm at any time, and the results 
have been perfect. Even ordinary scars are 


benefited and made to disappear if treated 
early by irradiation. 

With this thought in mind, when treating 
even a small lesion on the face we frequent- 
ly give a postoperative erythema dose pre- 
ferably about the time that the lesion is 
healed. We get the impression that this 
helps to prevent any hyperplasia and even 
makes the scars less prominent. 

In all instances, the larger the area in- 
volved the less must be the individual dose 
and the more frequently it should be 
applied, especially until the tendency to 
hypertrophy has been arrested; e. g., in 
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Fic. 7. Case 11. Female, aged forty. Operation Dr. 
W. L. Rodman. Postoperative treatment Febru- 
ary 28, 1916, through the dressings. Wound as- 
sumed to be in the upper part of the chest. Micro- 
scopical examination showed the lesion to be 
benign cystic mastitis. Postoperative roentgen 
therapy was therefore interrupted. Note the 
keloid formation in the lower half of the wound 
which received no roentgen treatment. 


treating a lesion on the upper lip, 5 mm. in 
diameter, it is safe to give 80 to 100 per 
cent of an erythema dose at once, and to 
repeat in a month or two, but if the lesion 
is § or 10 cm. in diameter, it is unsafe to 
give such large dosage, and it is better to 


give a 25 per cent dose at weekly intervals, 


or a $0 per cent dose at a two week interval. 

The Treatment of Older Keloids. The older 
the keloid the more fibrous tissue has 
formed, and in all instances where one uses 
irradiation, it has been observed that the 
more fibrous tissue there is present in a 
lesion, the less the response will be of the 
lesion to irradiation. One must not expect 
to have large and older keloids disappear 
from the irradiation without leaving some 
scarring and atrophy, and perhaps even 
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some telangiectasis. For that reason, it is 
best to remove the thickened keloid or 
reduce it to the level of the skin, and then 
allow it to granulate under control observa- 
tion, and control postoperative prophylac- 
tic treatment. 

These older keloids may be removed with 
the scalpel, by electrosurgical excision, or 
by electrodesiccation. Because of the 
general experience that keloids form, espe- 
cially after burns, it would seem illogical to 
attempt to remove the lesion by electro- 
surgery or to destroy or reduce its size 
by electrodesiccation, but experience has 
shown that excellent results can be ob- 
tained by this means. 

In an older keloid, it seems to us that 
when the keloid is 2 to § mm. in thickness, 
it is best to destroy it or reduce it to the 
skin level by electrodesiccation. If it is 
thicker than this, it seems best to remove it 
either by electrosurgical excision or by 
excision with the scalpel. Generally it is im- 
possible to close the wound by sutures. 
Therefore, one must control the tendency 
to reformation of the keloid after the ex- 
cision or destruction by means of irradia- 
tion. We have had no experience with ex- 
cision of keloid followed by skin grafting. 
The tissue excised by Dr. Ivy (Case 1) had 
been treated by roentgen irradiation and 
was no longer keloid. 

In a previous discussion of this subject 
one of us recommended preoperative irradi- 
ation as a prophylactic measure. We have 
no proof of the value of such preoperative 
irradiation. There is abundant proof of the 
value of irradiation given immediately after 
operation. An example of this is shown in 
a breast (Fig. 7) in which postoperative 
irradiation was given through the dressings 
following operation for carcinoma of the 
breast without knowing the full extent of 
the excision and it is clearly observed that 
the hypertrophied scar only took place be- 
low the area which received irradiation. 
This is only an illustrative case. An addi- 
tional proof of the value of postoperative 
irradiation in preventing recurrence of the 
keloid is shown by the fact that in all our 
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experience we have been able to prevent a 
recurrence of the keloid by means of post- 
operative irradiation. 

The time for the postoperative irradi- 
ation is not definitely established but we 
know from a very extensive general expe- 
rience that one can give from $0 to 100 per 
cent of an erythema dose immediately after 
an operation, or within a few days and this 
in no way interferes with the healing of the 
wound. Therefore, it would seem advisable 
to give 80 per cent of an erythema dose 
shortly after the operation. At the end of 
two weeks the scar should be inspected, and 
the dosage repeated, or after the operative 
wound has healed if it has been sutured. If 
the wound is healing by granulation, treat- 
ment should be repeated in about two 
weeks with a S50 per cent erythema dose. 
After that time, an inspection should occur 
in at least two to four weeks, and immedi- 
ate treatment should be given if there is 
still any tendency to hypertrophy of the 
scar. Such a method of treatment will do no 
harm, and will not interfere with the heal- 
ing of the wound by granulation tissue. 

In general, this postoperative treatment 
is best given by means of the roentgen rays 
with 1 or 2 mm. Al filtration depending on 
the thickness of the lesion, and using 125 
kv. This will give sufficient depth value and 
with less superficial destruction of the 
epithelium. The distance should be regu- 
lated according to the size and thickness of 
the lesion, varying from 30 cm. distance for 
a small lesion 1 or 2 cm. in diameter, and 1 
or 2 mm. thickness; or 50 cm. for a larger 
lesion, varying from 5 to 10 cm. or more 
diameter, and 3 mm. or more thick. 

When excising a keloid it is inadvisable 
to make an extensive excision such as one 
would do with a malignant tumor. The 
excision can be confined pretty closely to 
the actual outline of the tumor or keloid. 

In some locations, treatment of keloids is 
more easily carried out with radium than 
with roentgen rays, or it may be possible to 
cross-fire with a combination of roentgen 
rays and radium. Knox used this method to 
good advantage in the extensive and deep- 
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seated keloidal masses developing in the 
cheeks. Radium was placed in the mouth 
and roentgen rays were applied to the ex- 
ternal surface of the cheek. 

Flat radium applicators are usually em- 
ployed when treating a keloid with radium. 
In all cases the “‘soft”’ beta rays should be 
eliminated by suitable screening. If the 
lesion is more than 1 or 2 mm. thick, only 
gamma rays should be used. In general, the 
advice given relative to the roentgen treat- 
ment of keloid holds for radium when used 
for the same purpose. A_half-strength, 
glazed, flat element applicator, screened 
with o.1 mm. aluminum, may be placed in 
contact with the keloid for ten, fifteen or 
twenty minutes, depending on size, age and 
location. Treatments may be repeated 
about once monthly. Such applications are 
suitable for superficial lesions. Gamma rays 
are employed for thick, hard lesions. The 
flat application (half-strength) may be 
screened with 1 mm. brass, and I mm. Al 
and placed in contact with the lesion for 
eight to twelve hours. This may be given in 
one treatment or in divided doses of one or 
two hours daily. Tubular applicators, con- 
taining 25 mg. element, or 25 mc. radon, 
and screened with 1 mm. brass, 0.5 mm. 
silver and 1 mm. Al or 0. mm. Pt and 
placed at a distance of I cm. or 2.5 cm., may 
be held over each square inch of surface for 
from two to six hours. 


SUMMARY AND CONCLUSIONS 


1. Keloids have been treated by irradia- 
tion during a period of forty-seven years. 
The improvements have been made by 
combining surgery and electrodesiccation 
since that time. 

2. The tendency to hypertrophy of scars 
should be recognized usually within a 
month, at which time they are much more 
sensitive to irradiation and require much 
less treatment. At this stage, best results 
are produced. 

3. Telangiectasis may be present even 
before irradiation, but one should aim to 
avoid telangiectasis which may be due to 
irradiation. 


| 

| 

| 

| 


386 


4. If the keloids or hypertrophied scars 
are very dense, it is usually best to destroy 
the lesions to the level of the skin by elec- 
trodesiccation or to remove them by the 
scalpel or electrosurgery. The healing then 
must be carefully controlled by irradiation, 
generally by roentgen therapy. 


1930 Chestnut St. 
Philadelphia, Pa. 
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PARTIAL DESTRUCTION OF RAT THYROID 
BY LARGE DOSES OF RADIO-IODINE 


By D. FINDLAY and C. P. LEBLOND 
Department of Anatomy, McGill University 


MONTREAL, QUEBEC 


HE scientific literature contains little 
evidence of the much publicized de- 
struction of the thyroid gland by large doses 
of radioactive iodine. Relief of hyperthy- 
roidism was obtained by Hertz and Roberts 
in Boston using from § to 25 millicuries of a 
mixture of I*!+ 1" in human patients. The 
radiation dose delivered to the thyroid 
ranged from about 500 to 2,500 equivalent 
roentgens per gram of thyroid tissue.! 
Chapman and Evans? working with doses 
ranging between 14 and 79 millicuries of 
the same isotopes obtained clearcut clinical 
evidence that these amounts reduced basal 
metabolism and relieved other symptoms 
of hyperthyroidism. Histological studies 
were carried out by biopsy in 2 patients, 
and revealed some fibrosis of the thyroid 
several months after the radio-iodine treat- 
ment. Seidlin, Marinelli and Oshry* used 
radio-iodine to treat a patient with metas- 
tasizing adenocarcinoma of the thyroid 
over a period of three years: the patient 
received a total of more than 235 millicuries 
in the form of I! and I", which supplied an 
estimated radiation dose of about 40,000 
equivalent roentgens to his tumors. The 
patient was clinically improved and there 
was roentgenographic evidence of regres- 
sion of his disease. It has been assumed by 
these various authors that the thyroid was 
destroyed by the radio-element, but there is 
little histological evidence of this fact. 
In unpublished work, Leblond and Cur- 
tis' found that injection of radio-iodine ['*! 
into groups of 6 rats in single doses of 0.1, 1, 
10 and 30 microcuries respectively caused 
little or no destruction of the thyroid, as 
evidenced by data based on weight gain 
and heart rate and by histological studies. 
In the group receiving 30 microcuries, there 
were a few damaged follicles, while numer- 
Ous mitoses and a general increase in cell 


size indicated the presence of a compensa- 
tory hypertrophy of the thyroid. The doses 
in this experiment had been calculated on 
the basis of those used in man by the 
Boston group. The small extent of the 
destruction suggested the possibility that 
the rat thyroid was more resistant than the 
human. The feeding of the animals, how- 
ever, on a commercial, iodine-rich diet may 
have interfered with the entry of iodine in 
the thyroid. 

In order to avoid these difficulties, it was 
decided to work with a small group of 
animals fed on a diet of low iodine content 
and to administer relatively massive doses 
of radio-iodine. A clearcut, though only 
partial destruction of the thyroid gland was 
thus obtained and histologically demon- 
strated. 


METHODS 


Five female albino rats weighing between 
140, and 180 grams were kept on a low 
iodine diet for ten weeks prior to the ex- 
periment. This diet (Remington No. 342)° 
was composed of: corn meal, 78 per cent; 
wheat gluten, 18 per cent; dried pig liver, 
2 per cent; calcium carbonate, 1 per cent; 
and sodium chloride, 1 per cent. This diet 
was shown to produce some hypertrophy of 
the thyroid and increase the uptake of 
radio-iodine by this gland in the rat.* More 
recently, in unpublished work,’ it was found 
that the thyroids of rats kept on this diet 
contained 11 per cent of a carrier-free dose 
of radio-iodine one hour after injecticn, and 
$3 per cent, twenty-four hours after injec- 
tion; thyroids of rats on the same diet 
which had received drinking water con- 
taining iodine in amounts of 2 micrograms 
per cc. had taken up only 2 per cent of the 
injected dose, one hour after injection, and 
g per cent, twenty-four hours after injec- 
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Fic. 1. Thyroid of a control animal showing normal arrangement of fairly evenly sized follicles. Hematoxy- 
lin-eosin stain. X 40. 

Fic. 2. Thyroid of another control animal showing a more pronounced hyperplasia as indicated by thicker 
epithelium and smaller colloid accumulations. Hematoxylin-eosin stain. X 40. 

Fic. 3. Thyroid of injected animal (A) showing central destruction with a few remaining peripheral acini 
containing colloid. Hematoxylin-eosin stain. X 40. 

Fic. 4. Thyroid of injected animal (B), showing similar results as in Figure 3, except that more normal 
colloid is visible. A slight fibrous infiltration is apparent. Hematoxylin-eosin stain. 40. 

Fic. 5. Autograph (animal A) showing areas of storage of radio-iodine in peripheral acini. Relatively little 
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tion. It was expected, therefore, that this 
diet would favor the retention of a large 
percentage of the injected dose in the thy- 
roid and thus facilitate the destruction of 
thyroid tissue. Three animals were used as 
controls and two animals, A and B, were 
injected with radio-iodine. 

The radio-iodine prepared by deuteron 
bombardment of tellurium was extracted 
without addition of carrier iodide. Only the 
eight day isotope I"! was injected. (It was 
shown that there was no twelve-hour 1so- 
tope at the time of injection by following 
the rate of decay of the radioactivity on the 
Geiger counter.) The animals received a 
single intraperitoneal injection of I"! as 
sodium iodide. Animal A received approxi- 
mately 78.5 microcuries and animal B, 60.8 
microcuries. The animals were sacrificed 
exactly six days after the injection of 
radio-iodine. 

The basal metabolic rate of the rats was 
followed for three days before, and six days 
after the injection of radio-iodine, by 
measuring their oxygen consumption for a 
period of twenty minutes under conditions 
of rest. At the same time the heart rates 
were estimated from electrocardiograms 
taken on each animal. 

At autopsy, the left lobes were used for 
histological and autographic studies. The 
right lobes of the thyroids were placed in 2 
cc. of 2 N sodium hydroxide and heated 
until digested. Each solution was then dried 
on a 40 mm. watch glass for three hours at 
70° C. The radioactivity was determined 
by placing the watch glass under the 
window of a bell-shaped beta-ray Geiger 
counting tube. The concentration of radio- 
iodine was estimated by comparison with a 
standard solution prepared in the same 
manner. 

The histology of the thyroids was exam- 
ined on sections which included the trachea 
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and adjacent structures, using hematoxy- 
lin-eosin and Masson’s trichrome strains. 
The correlation between histological pic- 
ture and location of the radio-element 
was studied on radioactive autographs pre- 
pared by a method in which the slides bear- 
ing the stained sections were dipped into 
1 per cent celloidin, dried overnight and 
coated in the dark room with melted photo- 
graphic emulsion.* The slides were then set 
aside for exposure in boxes wrapped in 
black paper. After an exposure period of one 
to six days, they were developed and fixed 
according to the usual photographic pro- 
cedure. On such autographs, black silver 
granules form in the emulsion coating over 
the sites of radioactivity in the section 
(Fig. 14). 


RESULTS 


The oxygen consumption of animal A 
decreased from 63 to 47 cc., and that of 
animal B, from 55 to 54 cc. of oxygen per 
hour per square centimeter of body surface. 
The heart rate of animal A decreased from 
468 to 413 beats per minute and that of 
animal B, from 421 to 339 beats per minute. 
The values were too few to give an accurate 
measure of the decrease in thyroid function 
and should only be considered as indicating 
a trend in this direction. 

Histological studies of the control groups 
showed active thyroids (Fig. 1). Under 
high power, the follicles appeared well 
filled with colloid (Fig. 7). One of the con- 
trol glands presented a picture of moderate, 
diffuse hyperplasia (Fig. 2). 

The contrast between the thyroids of the 
controls (Fig. 1 and 2) and those of the 
treated animals (Fig. 3, 4 and 14) was 
striking. Instead of the normal picture of 
regularly arranged follicles, the treated 
thyroids showed a transformation of most 
of the follicles into solid cell groups with 


radio-iodine is localized in the central area of the gland. Hematoxylin-eosin stain. X 40. (The autograph was 


exposed for six days.) 


Fic. 6. Autograph (animal B) of a section made nearer the lower pole of the gland than in Figure 4, showing 
the predominance of radio-iodine deposition in peripheral areas. Masson stain. X 40. (The autograph was 


exposed for one day.) 
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disappearance of the colloid, especially in 
the central region of the glands (Fig. 3). In 
these solid cell groups, the epithelial cells 
displayed a lack of regular arrangement 
(Fig. 8, top left). Some of the cells showed 
cloudy swelling with nuclei which varied in 
size and were in some cases pyknotic. In 
others the cytoplasm was transformed into 
small colloid globules. Some of the cells 
undergoing this colloid transformation were 
ejected into the lumen of the follicles (Fig. 
11). There was a slight increase in the 
amount of interstitial fibrous tissue accom- 
panied by scattered lymphocytic infiltration 
(Fig. 9). Edema was pronounced, especially 
in animal A (Fig. 3, top center). The periph- 
eral follicles were more normal in appear- 
ance, and some of these retained the smooth 
looking colloid characteristic of normal 
follicles (Fig. 4). In many follicles, however, 
the colloid showed a transformation into 
acidophilic filaments (Fig. 9). These acido- 
philic filaments were often loosely scattered 
throughout a follicular lumen retaining 
some smooth colloid. In some follicles, more 
numerous acidophilic filaments were found 
without any recognizable colloid between 
them. Finally, tightly packed filaments 
were present in a few follicles, the walls of 
which had collapsed on the reddish clump 
of filaments. 

The follicles in the thyroid isthmus 
appeared undamaged and larger than in 
control animals, the increase in the size of 
the cells suggesting an intense stimulation. 

Tissues surrounding the thyroid showed 
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evidence of radiation injury. The tracheal 
epithelium adjacent to the gland showed a 
change from its normal arrangement with 
columnar pseudo-stratified ciliated epithe- 
lium (Fig. 12) to an irregular structure with 
pyknotic nuclei, disappearance of cilia, 
cloudy swelling, and subepithelial lympho- 
cytic infiltration (Fig. 13). In areas far 
removed from the gland, the epithelium 
was of normal appearance (Fig. 12).* The 
parathyroid gland showed a few pyknotic 
nuclei in the areas in closest apposition to 
thyroid tissue (Fig. 10, arrows). Neighbor- 
ing cartilage and muscle tissue were not 
affected. 

The amount of radio-iodine present in 
the glands at the time of autopsy was de- 
termined on the Geiger counter. In the case 
of animal A, 0.67 per cent of the injected 
dose was present in the right lobe, and 
therefore it was assumed that the whole 
gland must have contained twice that 
amount, namely 1.35 per cent of the in- 
jected dose. Similarly, the thyroid of 
animal B was estimated to contain 15.20 
per cent of the injected dose. 

The localization of radio-iodine inside the 
gland was demonstrated by the autographic 
method. The accumulations of dark gran- 
ules indicative of the presence of radio- 
iodine were found chiefly in the peripheral 


* The zones of the trachea which were affected by the radio- 
iodine were located at a distance from thyroid tissue inferior to 
1 mm. In man, the distance between thyroid tissue and tracheal 
epithelium is more than 1 mm., and therefore the danger of dam- 
age to the tracheal epithelium with doses of radioactivity similar 
to those used here is more remote. 


Fic. 7. Thyroid of control animal. Hematoxylin-eosin stain. X 168. 


Fic. 8. Thyroid of injected animal (A) showing replacement of acinar structure by clumps of epithelial cells 
(upper left quadrant). Two clearly visible follicles are fairly normal, except for a few damaged cells which 
dropped into the colloid. Masson stain. X 168. 

Fic. 9. Thyroid of injected animal (B) showing fibrillation of the colloid in two follicles. Some increase of 
fibrous tissue and wandering cells may be seen. Masson stain. X 168. 

Fic. 10. Showing parathyroid tissue near the edge of thyroid in an injected animal (A). Arrows indicate 
pyknotic nuclei. Masson stain. X 168. 

Fic. 11. Showing degeneration of acinar epithelium with formation of colloid globules in animal A. Masson 
stain. X 350. 

Fic. 12. Tracheal epithelium in posterior part of trachea, showing normal structure. Hematoxylin-eosin 
stain. X 168. 

Fic. 13. Tracheal epithelium adjacent to thyroid tissue showing pronounced lesions with some lymphocytic 
infiltration. Hematoxylin-eosin stain. X 168. 
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areas of the gland (Fig. 5,6 and 14). Micro- 
scopic study showed them to be present 
only in the colloid of the more normal 
appearing follicles. Those showing filamen- 
tous colloid did not contain radio-iodine. 
Similarly, little or no radio-iodine was 
present in the central areas of the gland 
where the follicles had been replaced by 
solid cell cords (Fig. 5). 
DISCUSSION 

That the large doses of radio-iodine 
damaged the thyroid was suggested by the 
decline in oxygen consumption and heart 
rate and was definitely proved by the 
histologically visible lesions. 

The histological appearance combined 
some evidence of stimulation with intense 
signs of destruction. The enlarged cells in 
the follicles in the isthmus may probably be 
attributed to a stimulation by an excessive 
release of thyrotrophic hormone resulting 
from the interference with thyroid secre- 
tion. Possibly the colloid degeneration of 
many cells throughout the glands may also 
be the result of this stimulation, since such 
degeneration is a common occurrence in our 
experience in rats treated with thyrotroph- 
ic hormone. The ejection into the follicular 
lumen of cells undergoing colloid degener- 
ation may also be seen in activated thy- 
roids. 

The symptoms of destruction were maxi- 
mal in the central areas of the gland where 
the follicles were replaced by solid groups 
of irregularly arranged and often damaged 
cells. The more pronounced destruction of 
the central part of the thyroid was probably 
a consequence of the more rapid entry and 
turnover of iodine which takes place in this 
part of the gland as could be shown with 
small doses of radio-iodine.’ In the periph- 
eral areas of the gland, more normal looking 
follicles than in the center may be seen, but 
even some of these showed signs of damage. 
An unusual pattern of destruction could be 
observed in those follicles. At first, acido- 
philic filaments appeared in the colloid. 
These filaments increased in number as the 
normal smooth looking colloid decreased in 
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amount. Finally, the follicular lumen was 
packed with the filaments and the walls 
collapsed, this apparently being the last 
step before disappearance of the lumen 
contents and disorganization of the epi- 
thelium. 

The damaged thyroid glands had also 
lost to some extent their ability to fix radio- 
iodine. Indeed, animal A, which histologi- 
cally showed a greater number of damaged 
follicles than animal B (Fig. 3 and 5) hada 
thyroid which contained only 1.35 per cent 
of the injected dose, while the gland of 
animal B retained 15.10 per cent of it. This 
observation indicated that the iodine up- 
take may be used as an index of the vitality 
of the gland as suggested by Seidlin et al.’ 

The autographic results confirmed the 
presence of more radio-iodine in the thyroid 
of animal B than in that of animal A and 
even supplied some explanation of this dif- 
ference. Most of the follicles in A had been 
either completely destroyed or showed a 
filamentous degeneration of the colloid; 
such destroyed or degenerated follicles did 
not retain radic-iodine. On the other hand, 
the thyroid of animal B contained many 
more normal-looking follicles than that of 
animal A; and, as a consequence, many 
more of the follicles had retained radio- 
iodine. 

The more prolonged retention of radio- 
iodine in the thyroid of animal B—givena 
smaller dose than animal A—might result in 
the long run in a destruction equal to 
that found in animal A—-given the larger 
dose. The retention of radio-iodine by the 
follicles until they are seriously damaged, 
as revealed by the autographs, should even- 
tually result in the destruction of all the 
gland. This behavior should even cancel to 
some extent the differences in the effect of 
various doses, since the longer retention of 
small doses makes them effective for longer 
periods of time. Practically, however, the 
destructive action of small doses of I'*! is 
limited by the comparatively short half life 
of this isotope (eight days). 

A rough calculation of the amount of 
radiation delivered to the thyroids of the 


| 
| 
| 


Vol 59, No 


animals over the six day period of the ex- 
periment showed that the relatively enor- 
mous dose of 20,000 equivalent roentgens 
per gram of thyroid tissue had_ been 
effective in these glands.! This large*dose 
explains why considerable lesions were 
produced in six days, despite the well 
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single doses of 78.5 and 60.8 microcuries of 
carrier-free radio-iodine I" respectively. 
Thyroid function was estimated by basal 
metabolic rateand heart ratedetermination. 
After six days the animals were sacrificed 
and the thyroid histology studied by means 
of stained sections and autographs. It was 


Fic. 14. Autograph of an injected animal (B). The green-staining connective tissue capsule of the gland is 
visible on the outside. Slight fibrous infiltration (green) and edema are apparent inside the gland. The 
black masses are the photographic reactions corresponding to the follicles which have retained the ability 
to take up radio-iodine. The reddish masses correspond to the solid cell cords resulting from the destruction 


of most follicles by radio-iodine. A few blood vessels are also visible. Masson stain. X 75 


known resistance of thyroid tissue to radia- 
especially in the rat.‘ 
SUMMARY 


(1) Two adult female albino rats, kept on 
a low iodine diet for ten weeks, were given 


calculated that about 20,000 equivalent 
roentgens were received by the thyroid 
glands of the animals. 

(2) Such doses of radio-iodine impair the 
function of the thyroid, as suggested by 
some decrease 1n oxygen consumption and 
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heart rate of the animals. 

3) The histological study of the thyroid 
glands of these animals shows destructive 
lesions of the follicles especially in the 
central areas of the gland (Fig. 3,9 and 11). 
Many peripheral follicles retain a normal 
appearance. 

(4) Autographic studies show that only 
the normal looking follicles with smooth 
colloid have the ability to retain radio- 
iodine (Fig. 14). 

5) Although the thyroid gland is resist- 
ant to the action of radiations, it can be 
destroyed by the isotope I" of iodine. The 
damage is favored by the retention of radio- 
iodine inside the thyroid follicles until they 
are markedly damaged. 
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ADDENDUM 


The amount of radiation affecting the thyroid was 
dependent firstly on the number of injected atoms 
undergoing disintegration during the six days of the 
experiment and secondly on the fraction of this in- 
jected dose present in the gland—a variable value 
which for the sake of argument was taken equal to D 
on the average. 
If one neglects the gamma radiation of I'** which 
may be presumed to have negligible efficacy in the 
small rat thyroid and consider the beta radiation, the 
problem may be examined in its general form as 
follows. Let 
N, be the number of isotopic atoms in the injected 
dose at time o (time of injection), 

N,, the number of these isotopic atoms remaining at 
time 

i,, the number of atoms disintegrating per second at 
time /, 

T, the half-life of the radio-element (equal to eight 
days in the case of I); the average life of a 
radio-element is equal to 


T 


0.695 
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days or 


T X 86400 
0.695 


seconds, 

p, the radioactivity constant, that is to say the frac 
tion of the number of atoms which disintegrates 
per second (p is a constant, equal to the recipro- 
cal of the average life), 

/, the total number of atoms disintegrating during 
the time interval from o to ¢. 

The basic radioactivity formula supplies the num- 
ber of isotopic atoms remaining at time /, namely 


N, -_ Noe pt. 
The number of atoms disintegrating per unit time 
at any time é, that is to say pN,, will then be 


i, = —pN, = 
Therefore the total number of atoms disintegrating 
and thus effective in the tissues, between time o and 


tis 
t 
- pN 


vidt = +C 


where C, the constant of integration, may be cal- 
culated by making ¢=o. Since in these conditions 
[ =o, C is found to equal N,. Hence 


IT = ++ N, = 


The value of N, may be calculated in the case of 
animal A which received 78.5 microcuries of I'*!, that 
is to say a dose producing 78.5 X 3.7 X10! disintegra 
tions per second at the time of injection. The number 
of isotopic atoms injected was equal to the total 
number of disintegrations due to take place during 
the life of the radio-element, namely: 


T X 86400 ) 


0.695 


8 X 86400 
xX 10°) 
0.695 


= 2.88 10” 


a 
ll 


2.7 40°) x( 


This value makes it possible to calculate the total 
number of atoms disintegrating during the six days 
after injection: 


0.695 86400 
2.88 1 — e~ 


= 1.19 X 10% 


Il 


The proportion of this number of atoms disin- 
tegrating in the thyroid was 


D 


100 


xX (1.19 X 10%) = D X 1.19 X To! 


) | 
| 
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Since the average energy of the beta particles of 
[31 is (2.5 X 10°) electron volts (Marinelli e¢ a/.*), the 
energy produced in the gland was: 

(DX 1.19 X10") (2.5 KX 10°) = DX 2.44 X10" elec- 
tron volts. 

On the other hand, 1 roentgen in 1 gram produces 
(c.22 X10") electron volts (Marinelli), and, there- 
fore, the thyroid of animal A—weighing 0.02 gm. 
received: 


=D) X2,340 equivalent roent- 


gens per gram. 


Similar calculations for animal B showed that this 
animal received DX 1,800 equivalent roentgens per 
gram of thyroid tissue. 

Unfortunately, it was most difficult to obtain an 
accurate value for D. Indeed, D could not be com- 
puted from data obtained with non-destructive doses 
of radio-iodine in this and other laboratories, since 
the ability of the thyroid to take up iodine was im- 
paired by the large dose of radio-iodine as shown by 
the small amount present in the thyroid of animal A. 
Another complicating factor was the loss of radiation 
due to the extension of the I'*' beta rays range be- 
yond the thyroid, as shown by lesions in parathyroid 
and trachea. As a rough approximation attempting 
to take these various factors in consideration, D was 
made equal to 10. The calculated dose of radiation 
thus became for anima! A 23,400, and, for animal B 
18,000 equivalent roentgens per gram of thyroid 
tissue. 


Department of Anatomy 
McGill University 
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RADIOAUTOGRAPHY 
SOME PHYSICAL AND RADIOBIOLOGICAL ASPECTS OF THE 
TECHNIQUE AS APPLIED TO THIN SPECIMENS*} 


By L. D. MARINELLI, M.A., and R. F. HILL, M.A. 
Memorial Hospital 


NEW YORK, NEW YORK 


1. THE EXPOSURE TIME 


HE determination of the adequate 

time of exposure in radioautographic 
techniques is fraught with many uncer- 
tainties. As a rule, adequate images are 
sought by exposing the photographic ma- 
terial to serial tissue sections for progres- 
sively longer periods of time. With this 
procedure the correct time is estimated 
empirically by observing the results ob- 
tained with several suboptimal exposures. 
This method is tedious and time consuming 
and yet, by disregarding it, one may be 
faced with total failure. 

While empiricism cannot be excluded in 
toto, it is possible to reduce both work and 
uncertainty to a minimum by the applica- 
tion of the elementary laws of radioacti- 
vity. Since the reciprocity law (Bunsen- 
Roscoe) holds for ordinary beta and gamma 
rays’ one may expect a certain degree of 
blackening, D, upon exposure of a certain 
plate to a given quantity of radiation, L, 
impinging on a unit surface, irrespective of 
the time necessary to deliver it. The quan- 
tity of radiation, L, is the result of radio- 
active decay of an element from an amount 
Ay per unit surface at the beginning of the 
exposure ¢ to an amount /, at the end of it. 
We may write 


1, 
Since 
1, Ave 
0.693. 
(A= 79 , is the decay constant and 7 


* Presented at the Twenty-ninth Annual Meeting, American Radium Society, Atlantic City, N. J., June 9-1 


the half-life of the element) it follows that: 
L=Aj(i-e). 
Solving for ¢ 
3 | 

This equation gives the required expo- 
sure time ¢ in terms of the half-life of the 
element, the initial activity 4) per unit 
surface of the tissue section and the ac- 
tivity L, which the section must lose, in 
order that a given blackening be produced. 
Once L has been determined as a constant 
for a given isotope, emulsion and condi- 
tions of development, this equation will 
allow the determination of the exposure 
time for any tissue section containing the 
isotope in any measurable activity, irre- 
spective of the type of radiation emitted or 
the density of blackening corresponding to 
L. In this presentation, 4, is expressed in 
terms of microcuries per cm.”, 1 in micro- 
curies destroyed per cm.” (ucd/cm.*).* 

In this study, 4) was determined by 
comparison with a known quantity of 
radioelement, by means of standard pro- 
cedures. Thus Figure 1 shows a lead-shielded 
Geiger-Miiller counter, where the activi- 
ties of the tissue sections were measured. 
The tube is mounted horizontally and the 
shield is provided with a drawer as shown 
in (a). The drawer contains a depression, 
into which a block of wood is fitted. The 
block has a groove into which glass slides 


* A microcurie is the amount of isotope disintegrating at the 
rate of 3.7 X104 atoms per second. 


» 1947. 


t This paper is based on work done under contract N6 O.R.I.-99, Task Order No. 1, with the Office of Naval Research 
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supporting the tissue sections are mounted 
in reproducible position. When completely 
assembled, as shown in (4) and (c), the 


Radioautography 397 


In order to determine Z for equation (1), 


filter paper (Munktell’s number 00) im- 
pregnated with radioactive isotopes was 


GM LEAD BOX 


GEIGER 
| BLocK 
TOP VIEW 
t 
_- GEIGER TUBE 
--WOODEN BLOCK 
GLASS—7—_| 
SLIDE 
2 
= 7 
FRONT VIEW 


Fic. 1. Views of the apparatus used to measure the radioactivity of tissue sections. 


tissue section is directly underneath the 
sensitive volume of the counter, at a dis- 
tance of about 1 inch. By drying a small, 
known volume of a solution containing a 
known activity, on a glass slide similarly 
placed, one can calibrate the tube in terms 
of counts/minute/microcurie* and obtain 
A, for the tissue section in question. 


used. Large pieces were dipped into solu- 
tions of I'*! or P**, allowed to dry, trimmed 
at the edges and then cut into I centimeter 


* The ['3! calibration was based on its gamma-ray output 
(2.65 roentgens per millicurie-hour at 1 cm.); the P*? calibration 
was based on the average value of an intercheck carried out in 
April, 1946, by the National Bureau of Standards, University of 
California (Berkeley), Massachusetts Institute of Technology, 
and the United States Atomic Energy Commission (Oak Ridge). 


Fic. 2. Photographic density as a function of microcuries destroyed per sq. cm., for 2 
solid lines 


Broken lines : 
squares. These were placed on glass slides 
and their activities measured. After this, 
they were placed on Eastman Kodak 
medium lantern slide plates or Ansco no- 
screen x-ray films, each square being held 
down with a brass weight, placed on top of 
the glass. The squares were exposed for 
different lengths of time (one hour to seven 
days). After exposure, the plates and films 
were developed and the photographic den- 
sities were measured with a photoelectric 


TABLE I 


VALUES OF L IN ucD/CM.” FOR D =0.6 


Isotope | Emulsion L 
Eastman Kodak medium 
lantern slides 0.025 
Ansco No-Screen x-ray film | 0.0027 
ps Eastman Kodak medium | 
lantern slides 0.0120 
Ansco No-Screen x-ray film | 0.0010 
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types of emulsion 
[131 


densitometer. The relationship between 
densities and ywed/cm.? for all 4 cases is 
shown in Figure 2. The curves to the right 
refer to I! and P® on the lantern slide 
plates and those to the left refer to the 
same isotopes on roentgen film. Table 1 
shows the values of Z corresponding to a 
density of 0.6 which was chosen arbitrarily 
as a standard. It is seen that, for both iso- 
topes, the sensitivity of the roentgen film 
is about 10 times that of the lantern slide 
plates. 

Since the beta-ray spectra of these ele- 
ments are continuous and therefore include 
rays of low penetrating power, it was 
thought advisable to ascertain whether the 
absorption in the filter paper (6.2 mg/cm.”) 
was appreciable. This was done by exposing 
the photographic emulsion to two and three 
superimposed layers of filter paper con- 
taining approximately the same quantity 
of isotope per unit surface. It was found 
that the photographic densities produced by 


59, No. 3 
the double and triple layers were the same 
densities that would have been produced 
(as shown by the curves of Figure 2) had 
these multiple activities been confined to 
only one layer of paper. This showed that 
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limit of experimental error. It was con- 
cluded, therefore, that the filter paper pro- 
cedure may be safely used to determine L 
for tissue sections of a thickness at least as 
great as 6.2 mg/cm.? (~62 yw) when the 


+ 
10 
131 
a 
x< 
WwW 
UC _PER SQ. CM. (Ac) 
Ol 10 


Fic. 3. Exposure time as a function of initial activity, for Eastman Kodak medium lantern slide plates and 
photographic density of 0.6. 


practically all the radiations reached the 
emulsion. This was confirmed by exposing, 
for the same lengths of time, one slip of 
paper and a set of two slips, each of half the 
activity per cm. of the one, the two being 
superimposed. In this case, the density 
produced by the set was equal to the den- 
sity produced by the one slip, within the 


isotopes in question are I! or P%2, One 
could not expect this to apply however, to 
elements such as C“ and S*, whose beta 
rays have very much less energy. 

By substituting the values of Z in equa- 
tion (1) a relationship between the exposure 
time ¢ and the initial activity 4 is obtained. 
In Figure 3 this was done for I**! and P* 


400 


on medium lantern slide plates and D=o.6. 
The required value of the exposure time can 
be read directly on the ordinate scale once 
the activity of the tissue section in wc/cm.? 
is known. Figure 4 shows similar curves for 
the no-screen x-ray film. 


L. D. Marinelli 


and R. F. Hill Marcu, 1948 
graph is made. The latter, however, need 
not be of optimal exposure and usually can 
be guessed by visual inspection of the 
section. In the case of tissue sections cut 
from the thyroid gland, the factor of un- 
certainty due to inhomogeneous distribu- 
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Fic. 4. Exposure time as a function of initial activity for Ansco no-screen x-ray 
film and photographic density of 0.6. 


It must be recognized, however, that the 
above values of the exposure time are 
based upon a homogeneous isotope distri- 
bution. Therefore, in calculating 4 for a 
tissue section, one must divide the meas- 
ured activity by the area over which the 
isotope is actually spread. Obviously this 
cannot be known until a test radioauto- 


tion of radioactive iodine can be reduced to 
a minimum by taking into account that 
iodine is confined predominantly to the 
colloid. The ratio of the colloid to follicle 
volume according to Stein® is close to 1/4.” 

* This figure, obtained by complete serial sectioning of 199 
follicles of a normal human thyroid, seems more representative 


than any other based on mean follicular diameter and mean acinar 
cell height. 


Vol S9, No. 


If we assume, moreover, that the area occu- 
pied by interfollicular about 
equal to the total area occupied by fol- 
licles, an overall factor of about 8 is ob- 
tained. Thus in the case of sections made 
from normal or adenomatous tissue of 
the thyroid gland, one should multiply 
the apparent activity of unit area (as ob- 
tained by counter measurements and over- 
all area of the tissue section) by 8 in order 


tissue 1s 
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exposes 3 sections up to the maximum 
time given by the graph, the results will be 
quite satisfactory. Figure 5 shows a radio- 
autograph made under these conditions. 
Here the area containing follicles almost 
completely surrounds the central non-fol- 
licular area. This central portion has large 
empty spaces in addition to undifferen- 
tiated tumor tissue. The estimated ratio of 
the outside rim to the total area was about 


Fic. 5. Tissue section (4) and radioautograph (B) of a Hiirthle cell adenocarcinoma. Adjacent thyroid tissue 
almost completely surrounds the central, tumor area. 


to obtain 4, and hence the exposure time 
from the graph of Figure 3. In our labora- 
tory 3 sections are exposed routinely for 
different lengths of time leading wp to this 
graphical value.* 

In the case of sections made from thyroid 
cancers, the ratio of total area to colloid 
area can be much larger because there may 
be only isolated groups of follicles, sur- 
rounded by large areas of much less differ- 
entiated tissue. However, if one estimates 
what fraction of the entire area appears to 
be follicular, multiples this factor by 8, and 

* Theoretically only two sections should suffice. The third one 


is exposed routinely to ascertain whether artifacts might be pres 
ent in the final product. 


1/2. The over-all factor was then 8X2 or 
16. Multiplying the apparent value of 
uc/cm.” by 16, we obtain 4)=0.036; there- 
fore the required exposure time was four- 
teen days. Figure ¢ is the result of a thir- 
teen day exposure. If 4 falls below the 
minimum required, i.e. the value of ZL, 
we have been routinely exposing sections 
for two to three weeks and have obtained 
at times evidence of I'*! confined to minute 
portions of the section. 


II. THE TISSUE DOSE 


The doses (in equivalent roentgens) 
which must be given to tissues to obtain 


adequate radioautographs can be estimated 


. 
A B 
aint 
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from the given values of Z and the thick- 
ness of the specimen. Values of the initial 
concentration less than L are insufficient to 
obtain the given photographic density. 

If the isotope is administered with the 
purpose of investigating the deposition of 
isotopes in the small aggregates of cells, the 
tissue sections must be thin, usually not 
over 10 microns on the average. The vol- 
ume of such a section is obviously at most 
0.001 cm.* for each cm.? of surface. For the 
case of I'*!, therefore, the minimum tissue 
concentrations necessary to obtain radio- 
autographs of density 0.6 are 25 or 2.7 
uc/gram according to whether the plates 
or the films are used. These concentrations 
refer to those portions of the tissue in which 
I'*! is deposited, the average for the gland 
being 1/8 of these values, i.e. 3.1 and 0.34 
uc/gram respectively. Since I microcurie 
of I'*! destroyed per gram of tissue exposes 
the latter to 144 e.r.,‘ the concentrations of 
25 and 2.7 uc/gm. correspond to maximal 
tissue doses of 3,600 and 390 e.r. (or “‘aver- 
age’’ doses of 450 and 49 e.r.) respectively. 
The use of lower photographic densities 
would offer some advantage since a density 
of 0.25 on film gives L=5 ucd/cm.? 
(see Fig. 2) and a corresponding maximal 
dose of 72 e.r. and an average dose of 9 
e.r. over the gland. The above mentioned 
figures need downward corrections of the 
order of 10 to 30 per cent in order to take 
account of the elimination of I'* from the 
thyroid. As far as biological effect is con- 
cerned they cannot be considered a priori 
wholly equivalent to the same number of 
roentgens of x-rays. Their magnitudes, 
however, do pose the question as to whether 
radioautography of thyroid tissue as prac- 
ticed at present should be limited only to 
human cases in which radiation therapy 
with I"! or total thyroidectomy is contem- 
plated. Similar calculations for the case of 
thin sections containing P* show that the 
minimum tissue dose necessary for a den- 
sity of 0.6 in fi/ms requires concentrations 
of 1.0 wc/gram in 10 w sections. Since 1 
microcurie of P*® destroyed per gram of 
tissue exposes the latter to 885 e.r., the 
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maximal tissue dose would be 1.0885 = 
885 e.r.—obviously too high a dose for an 
isotope so widely distributed in the human 
body. It is evident that radioautographs 
with P® could be attempted only in prop- 
erly dosed terminal cases. A lowering of the 
photographic density to 0.2$ will reduce 
the above values also to 1/5 (see Fig. 2) 
and hence should make barely possible the 
production of radioautographs from some 
highly selective tissues of patients under- 
going therapy. 

The methods of Belanger and Leblond? 
and of Evans* should be considered at this 
point. Essentially these investigators at- 
tach the tissue sections to the photographic 
emulsion without glass slide support. Other 
conditions (type of emulsion, development, 
etc.) being equal, these techniques should 
require slightly higher exposures because 
the scattering effect is less than that for the 
method described above. The increase, 
however, cannot be of much practical im- 
portance. 

It should be noticed from the values 
given above, that the tissue doses necessary 
for thin section radioautography with P*® 
are higher than those required for I'*!. This 
is a consequence of the fact that the sensi- 
tive material of the film or plate utilizes a 
smaller fraction of the beta-ray energy 
emitted by P*—the more penetrating of 
the two—whereas the tissues would, on 
account of their bulk, absorb practically 
all in both instances. 

The above considerations suggest that 
the use of faster photographic material is 
needed if this technique is to find wide 


clinical application. The graininess of the 


faster films cannot be considered a draw- 
back because the limiting factor in the 
magnification of useful detail rests, for the 
vast majority of radioelements, on the 
length of their beta-ray tracks. As a 
matter of fact graininess may well be con- 
sidered an advantage in many cases since 
it precludes confusing the photographic 
with the histological image under the field 
of vision of a microscope.” * 

When the distribution of the radiation 
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within a tissue, rather than the /ocalization 
of the isotope itself, is being investigated 
by radioautography, the thickness of the 
tissue section should be about equal to or 
larger than the length of the track of the 
most energetic beta particle emitted by the 
isotope. For this technique the restrictions 
mentioned above do not apply. Preliminary 
investigations into this problem indicate 
that, for radioactive iodine, the concen- 
tration can be reduced by a factor of 30, 
if a block of tissue instead of a thin section 
is exposed. It is hoped to consider this 
problem separately at length and report on 
it later. 

It is of some interest to calculate the 
number of beta particles, which, incident 
on a unit area of photographic emulsion, 
will produce an image of a certain density. 
Limiting ourselves to the lantern slide 
plates, we recall that the number L of 
microcuries destroyed per cm.” necessary 
to produce a density of 0.6 is L=2.5X10~ 
for and L=1.2X 107? for Moreover, 
the number of beta particles emitted per 
microcurie destroyed is No=2.3X10°X T 
where T is the half life of the isotope in 
days.* We obtain therefore LX No=4.6 
x<10° beta rays per square centimeter in 
the case of I'*! and 4.0 X10 beta rays per 
square centimeter in the case of P**. These 
values are presented herein with the pur- 
pose of indicating only their order of mag- 
nitude because under the experimental con- 
ditions, a significant amount of scatter from 
glass plates and slides takes place. It is 
worthy of notice, however, that Baker 
et al. using a monoenergetic (212 kv.)7 
beam of electrons directed normally upon 
the same type of plates obtain a photo- 


* For this problem, we may assume that one-half the total 
number of particles are emitted in the direction of the photo- 
graphic emulsion. 

t This energy is close to the average energy, 205 kv. of the beta 
rays from 731, 
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graphic density of 0.6 when the beam in- 
tensity is 1.13 X10° electrons per cm.? This 
discrepancy, in view of the many factors 
involved in the experimental conditions, is 
to be regarded as small. 


SUMMARY 


A simple method has been described, 
whereby the uncertainty in exposure time 
for the production of satisfactory radio- 
autographs is reduced. The graphs correlat- 
ing activity of tissue section and exposure 
time necessary to obtain satisfactory re- 
sults are presented for I'*! and P®. 

An estimate of the radiation dose de- 
livered to tissue shows that the use of the 
fastest films is indicated and that in gen- 
eral the radioautographic technique with 
thin tissue sections should be limited to 
patients undergoing therapy with radio- 
elements. 

Memorial Hospital 


York Ave. at 68th St. 
New York 21, N. Y. 
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THE EFFECT OF ADRENAL CORTICAL INJURY ON 


THE TOXICITY OF 


ROENTGEN RAYS* 


By BRADFORD N. CRAVER, M.D. 


SUMMIT, NEW JERSEY 


HE well known sensitivity of the gon- 
ads to roentgen irradiation, coupled 
with the known interrelationships between 
the gonads and the adrenal cortices, ably 
presented in a recent review by Parkes,' 


made it desirable to study the sensitivity of 


the adrenals to irradiation and the possible 
effect of that sensitivity upon the survival 
of exposed animals. Since this experiment 
was performed a careful search of the liter- 
ature, but recently available to us, has re- 
vealed several pertinent papers of interest 
which it would appear justifiable to review 
briefly and correlate since this has not pre- 
viously been done. 

Several investigators have suggested that 
irradiation sickness might reflect injury to 
the adrenal cortices.2-* Presumably this 
hypothesis was suggested to these authors 
not only because of the striking parallelism 
between the symptoms of Addison’s disease 
and irradiation sickness (Weichert’) but 
also because of evidence of adrenal changes 
after irradiation. The history of these iatter 
studies has been reviewed by Clark* and 
more recently by Raab and Soule.’ The 
earlier reports that the adrenals were quite 
sensitive to irradiation were not confirmed 
by Desjardins," Frey,'' and Engelstad and 
Torgersen” who concluded the adrenals 
were no more sensitive than other tissues. 
The careful histological studies of Frey" 
negate many of the earlier clinical impres- 
sions. A loss of adrenal cortical lipoid was 
observed in the victims of an acute radi- 
ation death in Japan according to Warren’s 
report but this may have been evidence 
only of a general “alarm reaction.’ 
Hirsch in 1922 apparently first used an 
adrenal extract for the treatment of irradi- 
ation sickness and reported good results. In 


1942 Weichert,’ in the only other report of 
its use that we have found, reported the 
effect of the administration of 2.5 to § mg. of 
percorten and cortiron, preparations of the 
adrenal steroids, given partly prophylacti- 
cally and partly therapeutically to patients 
exposed to roentgen rays. He noted that the 
25 patients so treated were, with few ex- 
ceptions, improved, especially if the treat- 
ment was given prophylactically. It would 
be sanguine to expect that an agent so uni- 
versally destructive to biological tissues as 
roentgen rays could have its lethal effects 
very markedly diminished by the protec- 
tion of a single tissue, even though signifi- 
cant differences in the sensitivity of various 
tissues have been long recognized. None- 
theless, there would be definite clinical 
application for any therapeutic agent 
which would permit in a given situation an 
augmentation of the dose of therapeutically 
administerable roentgen radiation by rais- 
ing the threshold dosage above which irra- 
diation sickness and intolerable side effects 
would appear. This . xperiment was de- 
signed to test the hypothesis that a prefer- 
ential injury by roentgen irradiation of the 
adrenal cortices might be a major limiting 
factor in the patient’s toleration of roent- 
gen rays. Leblond and Segal" reported that 
adrenalectomized rats were more suscepti- 
ble to the lethal action of roentgen rays but 
they used rats whose adrenals had been 
removed from two to five days before irra- 
diation. Since no mention was made of re- 
placement therapy one must conclude these 
rats were already far from normal. 


METHOD 


Two series of 25 white male rats each 
(Wistar strain) were exposed in the follow- 


* This paper is based on work performed under Contract Number W-7401-eng-49 with the Manhattan Project for the University 
of Rochester, Rochester, New York. Present address: Department of Pharmacology, Research Division, Ciba Pharmaceutical Products, 


Inc., Summit, New Jersey. 
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ing manner to irradiation by roentgen rays: 
(1) the “protected” rats were covered over 
the adrenal area of the back with a lead 
strip 1 inch wide, maintained in that posi- 
tion by confining the rats in cellophane 
cones; (2) the “unprotected” rats had two 
1 inch lead strips shielding them, one over 
the upper chest and the other over the 
lower abdomen. Since the 1 inch strip pro- 
tected the lower chest and upper abdomen, 
the two } inch strips were placed as de- 
scribed so that they might protect approxi- 
mately equivalent amounts of like tissue. 
The technical factors of the exposure were 
as follows: 250 kv., 15 ma.; 24 inch target 
skin distance, 660 r total dose, 19.6 r per 
minute output, an exposure of 33 minutes 
40 seconds. 

The assumed L.D.50 for the rats was 
7 Since the strips were estimated to 
protect about 20 per cent of the exposed 
animal, the actual dose was augmented by 
one-fifth so that 660 r was administered to 
each animal.* All S50 of these rats survived 
for thirty days after the exposure save 3 of 


r. 


the “unprotected” series which died twelve, 
twelve, and sixteen days after exposure. 
Twenty-nine days after the first exposure 
the same two groups of rats were similarly 
exposed again but this time to 880 r, since 
the results after the first exposure had indi- 
cated that the assumed L.D.;s9 was too low. 
The technical factors of exposure were as 
follows: 250 kv., 1§ ma., 24 inch target skin 
distance, 880 r total dose, 21.9 r per minute 
output, an exposure of 40 minutes. 

The filters used for both these exposures 
were the aluminum parabolic plus 0.5 mm. 
copper. 

After this exposure 2 of the “‘protected”’ 
animals died, one on the fourth and one on 
the twelfth day after exposure. Seven of the 
“unprotected” animals died on the third, 
ninth, sixteenth, seventeenth, twenty- 
fourth, twenty-sixth and thirtieth days 
after this exposure, after which the remain- 
ing animals were destroyed. In the “pro- 
tected”’ series, 3 rats were obviously in poor 


*Obviously an approximate correction because of such in- 
determinable variables as scattering, and so forth. 
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health as evidenced by a roughened fur and 
obvious weight loss. In the “‘unprotected”’ 
series 6 rats were in poor condition. 

Mr. David Tiedeman very kindly ana- 
lyzed the foregoing data statistically and 
submitted the following values: x? = 5.3728; 
P=o0.0205. It is thus apparent that the 
measure of protection afforded in these 
experiments could have resulted from 
chance in only one trial out of fifty. 

DISCUSSION 

If one accepts the hypothesis that the 
major factor decreasing the toxic action of 
roentgen rays in this experiment was the 
protection accorded the adrenals, admitted- 
ly a debatable assumption in view of the 
literature earlier reviewed, then certain 
speculations are suggested. (It is at least 
reasonable to postulate that the adrenal 
cortical output per day was decreased in 
the ‘‘unprotected”’ animals.) re- 
ported that small doses of roentgen rays 
would produce disruptive changes in the 
lymphocytes of mice and that the produc- 
tion of equivalent changes in adrenalecto- 
mized mice required a twenty-fold increase 
in the dose of radiation. Dougherty, White 
and Chase!® have previously reported 
evidence that nonspecific poisons can cause 
a destruction of lymphocytes in animals 
whose adrenals are intact. It seems possible 
that the markedly increased activity of the 
adrenal cortices after injury may lead, 
among other changes, to an extensive 
breakdown of lymphocytes and that the 
products of that breakdown play a major 
role in subsequent tissue repair. Thus undue 
adrenal injury might prevent the release of 
adequate amounts of hormones for a sufhi- 
cient length of time although it is also 
possible a suitable dose might cause the 
release of such large amounts of hormone in 
answer to the increased demands as to ex- 
ceed the capacity of the lymphoid tissue to 
respond. Since competent investigators 
have not been able to agree on the sensitiv- 
ity of the adrenal cortices to the effects of 
roentgen radiation, the most reasonable ex. 
planation would be the assumption that 
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unknown variables are altering the results 
in an inconstant manner. All these seem- 
ingly unrelated facts might be explained by 
the hypothesis that the general tissue 
damage caused by roentgen rays requires 
the protein products of lymphoid tissue for 
repair and that these proteins are made 
available by adrenal cortical activity. The 
breaking of any of the three links in this 
chain—adrenal cortical activity, availabil- 
ity of lymphoid proteins, and actual tissue 
repair—would sharply limit the organism’s 
capacity for recovery from the damage 
caused by a given dose of roentgen rays. 
Such a concept would accord well with 
Spiegelman and Kamen’s®’ recently ad- 
vanced hypothesis, if one assumed the 
self-duplicating nucleoprotein replicas and 
not the genes were primarily affected. The 
latent period between exposure to roentgen 
rays and the onset of symptoms could then 
be viewed as the interval during which the 
replicas and the enzymes derived therefrom 
were exhausted. One could then proceed on 
the hopeful assumption that the supplying 
of adequate raw materials during that 
latent period might permit the organism to 
restore homeostasis within the damaged 
cells. The perhaps more probable hypothe- 
sis that irreversible damage to the cell’s 
genes had occurred would allow us no good 
method of remedial attack in the light of 
our present knowledge. Albeit, even if we 
accept this latter hypothesis, it might still 
be argued that supplying to the tissues 
adequate raw materials would accelerate 
the multiplication of undamaged cells. 

If one accepts the foregoing reasoning, it 
would appear that potentially fatal expo- 
sure to roentgen rays might theoretically 
respond favorably to adequate amounts of 
adrenal cortical hormones and transfusions 
of lymphocytes, on the assumption that 
that would allow sufficient tissue repair to 
permit the organism to restore homeostasis. 
A practical approach might be the adminis- 
tration of the proteins, and so forth, de- 
rived from lymphocytes plus the adrenal 
cortical hormone. The single experiment 
herein reported is of little value but the 
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courses suggested by it are being pursued. 

The report of Lofstrom and Nurnberger” 
came to our attention since this paper was 
written. They secured dramatic results in 
the treatment of irradiation sickness by the 
injection of benadryl, an antihistaminic 
drug. Segal’s” report that the histamine 
concentration in the blood of irradiated 
patients is increased may offer a reasonable 
experimental basis for such treatment. It 
would seem in conclusion as though a mul- 
tiple therapeutic approach to the treatment 
of irradiation sickness might be justified 
because of the multiple nature of the roent- 
gen ray’s destructive effects. A combi- 
nation of an antihistaminic drug, adrenal 
cortical hormones, liver extract and the B 
vitamins might give even better therapeutic 
results than any single agent thus far ad- 
ministered. The author hopes this idea may 
be evaluated by interested clinicians with 
the proper facilities for such a study. 


SUMMARY 


Evidence is presented suggesting that 
rats whose adrenals are protected from 
roentgen irradiation are less susceptible to 
its lethal effects than rats receiving equiva- 
lent doses but not so protected. The possi- 
ble relation of the adrenal-lymphoid system 
to irradiation sickness and the lethality of 
roentgen radiation has been discussed.* 


The author thanks Mr. Francis Bishop for ar- 
ranging the exposures in this experiment, and Miss 
Mildred Taylor and Mrs. Florence Van Slyke for 
technical assistance. 


556 Morris Ave. 
Summit, N. J. 
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EXPERIMENTAL STUDIES ON THE TOXICITY OF 
BETA-(4-HY DROXY-3,5-DITO DOPHENYL)-ALPHA- 
PHENYL-PROPIONIC ACID (PRIODAX)* 


By JOHN HOWARD, M.D. 


PHILADELPHIA, PENNSYLVANIA 


ICK and Wallace! in 1928 reported on 

the toxicity of tetraiodophenolphthal- 
ein to pancreatic tissue. The dye, widely 
used in cholecystography, is absorbed from 
the gastrointestinal tract and excreted 
largely by the liver but partly by the kid- 
neys. From their experiments on cats and 
rabbits Dick and Wallace concluded, 
It may thus be inferred that in cases of chole- 
lithiasis, in which stones are present in the 
common duct and the conditions are otherwise 
favorable for the retrojection of bile in the 
pancreas, the danger of acute pancreatitis oc- 
curring will be much greater if the regurgitated 
bile contains the phenolphthalein salt. 

In obstructive jaundice the normal route of 
elimination of the drug is unavailable, and 
small quantities are excreted in the pancreatic 
juice. In animals with experimental biliary 
obstruction, especially in rabbits, it was found 
that pathological changes occurred in the pan- 
creas ranging from simple vascular congestion to 
hemorrhagic pancreatitis. The conclusion to be 
drawn from this is that there is risk of damage 
to the pancreas by the administration of the 
agent to jaundiced patients who have chronic 
obstructive lesions of the biliary tree. 

Partially as a result of this warning 
many roentgenologists, internists and sur- 
geons have been hesitant to use tetraiodo- 
phenolphthalein for cholecystography in 
the presence of obstruction to the extra- 
hepatic biliary tract or in suspected pan- 
creatitis. 

In 1940 a new dye for cholecystography, 
beta-(4-hydroxy -3,5-diiodopheny]) -alpha- 
phenyl-propionic acid, was introduced. It 
was marketed abroad under the trade 
name biliselectan and later in America 
under the trade name of priodax. In this 
paper it will be referred to by the latter 
trade name. 


The dye contains 51.5 per cent iodine by 
weight. Wasch? described it as being readily 
absorbed from the gastrointestinal tract 
through the portal circulation and excreted 
in part through the liver, the iodine being 
said to remain in organic combination as it 
passes through the body. 

Modell*® studied the pharmacology ot 
priodax and found in cats that an intra- 
venous injection of 75.0 mg. per kilogram 
of body weight produced picrotoxin-like, 
medullary convulsions. Postmortem ex- 
amination revealed no abnormal findings 
except in one instance where pulmonary 
petechiae were found. When the drug was 
given orally to the cat, vomiting was not 
unusual, but this was controlled by the ad- 
ministration of morphine.* One hundred 
milligrams per kilogram of body weight 
given orally produced, in some instances, 
transient albuminuria. However, doses ten 
times as great, that is 1,000 mg. per kilo- 
gram did not affect phenolsulphonphthal- 
ein excretion, the non-protein nitrogen 
level in the blood, red cell count, red cell 
fragility or blood clotting time. There was 
no microscopic evidence of renal damage. 
In two of fifteen experiments one cat re- 
ceiving 500 mg. per kilogram of body 
weight had a non-protein nitrogen level of 
127 mg. per cent and another cat on the 
same dosage had cloudy swelling of the 
renal tubules. 

Junkmann‘ showed that after the dye 
had been administered orally 50 per cent 
was excreted in the urine within twenty- 
four hours and that 61 to 83 per cent was 
excreted within seventy-two hours. 


*In the cat stimulation of the central nervous system by 
morphine is not unusual and vomiting frequently results. 


* From the Harrison Department of Surgical Research, School of Medicine, University of Pennsylvania, Philadelphia. 
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Reports on the use of the drug in several 
thousand patients indicate its wide clinical 

In order to extend the studies made with 
the drug and to determine its effect on pan- 
creatic tissue, additional experiments were 
undertaken in our laboratory. Cats and 
dogs were used as the experimental ani- 
mals. Open drop ether, endotracheal ether 
or parenteral pentobarbital anesthesia was 
Priodax concentration was deter- 
mined by adaptation of the method de- 


used. 
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grams priodax orally. No pancreatic dis- 
ease, biliary obstruction or acute biliary 
disease was suspected in these patients. 
Roentgen visualization of the gallbladder 
occurred in each instance. Serum amylase 
concentration determined by the 
modified Somogyi method as described by 
Elman. Determinations were made im- 
mediately before the administration of the 
dye and again six to forty-eight hours fol- 
lowing its administration. Duplicate de- 
terminations were made in each instance. 


was 


| 


PRIODAX ORALLY TO NORMAL ANIMALS 


Time 
Dosage of 


Priodax per 


Animal No. 


Elapsed 


between Adminis- 
tration of Drug 


Appearance of 


Kilogram “ and Examination Pancreas 
Body Weight of Pancreas 
mg. hrs. 
Cat 6 25 24 Grossly normal 
1c 25¢ 24 Grossly normal 
Dog 40 1,096 22 Grossly normal 
986 50 24 Grossly normal 
918 450 48 Grossly and microscopically normal 
91g 45 48 Grossly and microscopically normal 


scribed by Chiray and others for iodine 
determinations." 

The Effects of Priodax on the Pancreas 
under Normal Conditions. Four normal 
dogs and two normal cats were used (Table 
1). Each dog was given 3.0 grams of priodax 
by mouth or stomach tube. This dosage 
was 400 to 500 mg. per kilogram of body 
weight. The cats were given 500 mg. of the 
dye by mouth, that is, approximately 250 
mg. per kilogram. Twenty-four hours later 
laparotomy was performed; the pancreas 
was examined, and the iodine concentration 
in the gallbladder bile was determined 
(Table v). Grossly the pancreas appeared 
normal in each instance, and in two dogs 
where microscopic study was done, no 
histologic evidence of damage was found. 

In the clinic an attempt was made to 
demonstrate possible pancreatic damage by 
serum amylase determinations on nine pa- 
tients, each of whom had been given 3.0 


Table 1 indicates the results. There was no 
significant change in any instance. 

The Effects of Priodax on the Pancreas in 
Cases of Obstruction of the Common Bile 
Duct. Six dogs and two cats were used for 
determination of possible injury to the 
pancreas in the presence of recent common 
duct obstruction. Using a sterile technique 
the common bile duct was doubly ligated. 
Eighteen hours later 0.5 to 3.0 grams of 
priodax (Table 1) were given orally. 
Vomiting was not noted in any case after 
the drug was given. 

A second laparotomy was performed on 
the first to seventh day following adminis- 
tration of the drug. In each instance a dis- 
tended gallbladder and common duct were 
found. The pancreas was examined, and a 
section was taken for microscopic exami- 
nation. Bile was then aspirated from the 
gallbladder and analyzed for iodine. Four 
of the dogs were sacrificed on the seventh 
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day after the dye was given and the pan- 
creas re-examined. 

The pancreas appeared normal except in 
two instances. Dog No. 432 had a slight 
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dye was given, the pancreas appeared nor- 
mal ‘except for a single plaque of fat 
necrosis in the tail at the site of the previous 
biopsy. 


TaBLe II 


EFFECTS OF PRIODAX (3.0 GRAMS ORALLY) ON SERUM AMYLASE OF PATIENTS 


Serum Amylase 


Patient Concentration 
Before Priodax Given 
No. 
I 140 
132 
2 110 
110 
130 
4 180 
170 
88 
95 
6 11§ 
126 
7 150 
138 
8 10¢ 
102 
9 88 


subcapsular hemorrhage into the pancreas. 
This was found on the first day following 
the administration of the dye and was con- 
sidered as probably due to the trauma of 
the first laparotomy. A section of the tail of 
the pancreas of Dog No. 1132 was obtained 
for microscopic study at the time of the 
common duct ligation. Four days after the 


Time Elapsed between 
Administration of Dye 


Serum Amylase 
Concentration 


and Second Analysis After Priodax Given 


hrs. 
24 145 
24 
IC 
24 10c 
11s 
18 15 
15s 
18 110 
118 
100 
118 
6 16¢ 
24 
45 152 
17 
48 
96 
6 
I 3! 
12 100 
104 


In order to control this observation bi- 
opsy was performed on the pancreas of one 
dog and one cat five days after ligation of 
the common bile duct. Grossly and micro- 
scopically the pancreas appeared normal. 

Effects of Priodax Suspended in Physio- 
logical Saline Solution When Injected into 
the Pancreatic Duct. Seven dogs and four 


Too 
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cats were used in these experiments (Table 
1v). The major pancreatic duct was exposed 
by blunt dissection and ligated at its en- 
trance into the duodenum. A No. 27 needle 
was then inserted into the pancreatic duct, 
and, in the dogs, 1.0 to 2.0 cc. of a suspen- 
sion of 500 mg. of priodax in 100 cc. of 
physiological saline solution were injected 
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pancreatic duct. There was no immediate 
reaction. Twenty-four hours later a speci- 
men of the pancreas was taken. At that 
time the pancreas was normal except at the 
site of the ligation of the duct where there 
was hemorrhage and fat necrosis with some 
fat necrosis of the surrounding omentum. 
Forty-eight hours after the original oper- 


TaB_e III 


PRIODAX ORALLY 


Concentration 
of Iodine in 


Dosage of 
Priodax Per 


Animal No. 


Kilogram of Gallbladder 
Body Weight Bile 
mg. mg. % 
Dog 1,132 | af 
| 4 30.0 
432 | 2 22 
| 
433 1§ 10.0 
| 
434 | 18 32 
435 1s 
Cat 5 25 4.4 
26 I 


very slowly and under very low pressure 
into the duct. The duct was then ligated 
proximal to the needle so as to prevent 
leakage. Analysis of the suspension showed 
the amount of priodax injected to range 
from 0.8 to 4.2 mg. In cats 0.6 to 0.75 mg. 
of the dye in 0.5 cc. to 0.75 cc. of saline was 
injected into the duct. 

Of the seven dogs, only one, No. 989, 
showed evidence of injury. This dog had 
2.0 cc. physiological saline solution con- 
taining 4:0 mg. of priodax injected into the 


ministration of 


OBSTRUCTION OF COMMON DUCT 


Time Elapsed 


between Ad- 
Appearance of 


Drug and Pancreas 
Examination 
of Pancreas 
Days 
4 Normal except for single plaque of 
fat necrosis 
6 Normal 
I Slight subscapular hemorrhage 
7 Normal 
3 Normal 
7 Normal 
3 Normal 
7 Normal 
3 Normal 
7 Normal 
¢ Normal 
2 Normal 


ation the dog died. Autopsy confirmed the 
pancreatic damage. 

Several dogs were followed for two 
months without evidence of residual dam- 
age. The pancreas of the cats showed very 
slight damage. This consisted of a localized 
edema or fat necrosis at the site of the liga- 
tion. 

As controls, 0.5 cc. to 2.0 cc. of physiolog- 
ical saline solution were injected into the 
main pancreatic duct of three dogs and 
two cats, and the duct was then ligated as 
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in the above experiments. Biopsy of the 
pancreas was then done twenty-four to 
seventy-two hours later. The pancreas ap- 
peared slightly edematous in several in- 
stances, and there was slight fat necrosis of 
the pancreas in one cat. 
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was then done twenty-four to seventy-two 
hours later. In no case was there leakage of 
bile from the gallbladder at the point of 
aspiration. 

These experiments were repeated on 
three cats. Five hundred milligrams of 


TaB_e IV 


PRIODAX IN PHYSIOLOGICAL SALINE SOLUTION 


Amount of 
P.S.S. 


I njected 


Amount of 
Priodax 
Injected 


Animal No. 


mg. cc. 
EXPERIMENTAL 
Dog 309 0.80 I .0O 
310 1.30 I 
Ig! 4.20 2.OC 
268 2.50 
989 4.OC 2 
I ,Ogl 4.2 2.00 
I ,093 3.60 2.00 
Cat 0.50 
4 I .2C 
8O 
9 75 
CONTROLS 
8O I .OC 
SI 1.§C 
84 2 
Cat 12 $0 
14 


Injection of Gallbladder Bile Containing 
“Priodax”’ into the Pancreatic Ducts. Four 
dogs and three cats were used in this experi- 
ment. The dogs were given 3.0 grams of 
priodax orally. Approximately twenty-four 
hours later bile was withdrawn from the 
gallbladder, and 1.0 cc. was injected over a 
period of three minutes into the pancreatic 
duct as in the previous experiments. Analy- 
sis of the bile was done for iodine concen- 
tration (Table v). Biopsy of the pancreas 


jection of Dye 
and Examina- 


Time Elapsed 


between In- 

Appearance of 
Pancreas 

tion of 

Pancreas 


hrs. 

72 Normal 

72 Normal 

72 Normal 

24 Normal 

72 Normal 

24 Fat necrosis; hemorrhage; death 
48 of animal 

72 Normal 

24 Normal 

96 Slight edema 

72 Slight edema 

48 Fat necrosis (one plaque) 
48 Fat necrosis (one plaque) 
24 Normal 

72 Slight edema 

72 Normal 

72 Edema 

72 Edema; slight fat necrosis 


priodax were given orally. Twenty-four 
hours later 0.5 cc. of gallbladder bile was 
injected into the pancreatic duct as above. 

In almost every instance there was 
marked injury of the pancreas, consisting 
of a polymorphonuclear exudate, edema 
and fat necrosis. 

Controls. Four dogs and three cats were 
used as controls. By the previously de- 
scribed technique 0.5 cc. of bile was aspi- 
rated from the gallbladder and injected into 
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the pancreatic duct of each cat and 1.0 cc. 


pancreatic duct is a possiblity, and (4) fol- 
into the duct of each dog. There was no 


lowing shortly after or during an attack of 


leakage of bile from the gallbladder in any 
instance. As in the above experiment pan- 
creatic injury was widespread. Fat necro- 


acute pancreatitis. 
The results of the studies in the animals 
with unobstructed biliary tracts indicate 


sis, mild hemorrhage and polymorphonu- that there was no damage to pancreatic 


TABLE V 


BILE CONTAINING “PRIODAX’’ INTO PANCREATIC DUCT 
Time Elapsed 
between In- 


jection of Bile 


Concentration 


Amount 
of Iodine in 


Animal No. of Bile Appearance of 


Injected Bile and Examina Pancreas 
sle 
tion of Pancreas 
cc. mg. % hrs. 
EXPERIMENTAI 
Dog 1,096 10.0 72 Slight inflammatory reaction 
986 1 28.0 24 Kat necrosis 
g18 1. 18.0 48 Inflammatory reaction 
919 30.0 48 Normal 
Cat 26 5 2 48 Kat necrosis 
10 15.0 48 kat necrosis 
6 5 4. 24 Normal 
CONTROLS 
Dog 21 1.0 24 Fat necrosis; hemorrhage; death of 
48 animal 
22 I 72 Normal 
23 ¥ 48 Slight fat necrosis 
25 48 | Inflammatory reaction 
Cat I 5 84 | Fat necrosis 
96 Fat necrosis 
2 84 Kat necrosis 
06 Fat necrosis 
24 Fat necrosis; hemorrhage 


clear exudate was found in almost every 
instance. 


DISCUSSION 


These studies were undertaken in order 
to determine the safety of priodax in chole- 
cystography in regard to the pancreas, (1) in 
uncomplicated cases of chronic cholecys- 
titis, (2) in cases of obstruction to the 
extrahepatic biliary tract before marked 
jaundice, (3) in cases of stone in the com- 
mon duct where reflux of bile into the 


tissue demonstrable by gross or histologic 
study. Amylase studies would not necessar- 
ily reflect pancreatic injury but are of 
interest since acute hemorrhagic pancreati- 
tis has been reported following the admin- 
istration of tetraiodophenolphthalein. 

If, like tetraiodophenolphthalein, in the 
presence of acute extraheptic biliary ob- 
struction a small part of the dye is excreted 
by the pancreas, there is little, if any, evi- 
dence by microscopic study that injury to 
pancreatic tissue results. 
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There is no evidence that priodax is ex- 
created without some chemical alteration 
by the liver. Because of this possibility the 
concentration of the dye in gallbladder bile 
cannot be determined by the above meth- 
ods, but instead the concentration of 
iodine is obtained. Duplicate iodine deter- 
minations did not indicate a consistent 
high degree of uniformity, and the iodine 
concentrations are, therefore, offered more 
for qualitative than quantitative purposes, 
that is, to prove the absorption of the dye 
and its presence in the bile. Evaluation of 
the results of the injections of priodax in 
physiological saline solution must, there- 
fore, include the probability that this is not 
the form in which the dye reached the 
common bile duct. 

Many investigators!’—* have shown that 
the injection of bile into the pancreatic 
duct produces marked injury to the pan- 
creas and frequently produces acute hem- 
orrhagic pancreatitis. The results in the 
above experiments in which bile was in- 
jected into the pancreatic duct were there- 
fore to be expected. No difference was 
found in the injury to pancreatic tissue re- 
sulting from the injection of bile and the 
damage produced by the bile containing the 
dye. 

SUMMARY 

1. Beta-(4-hydroxy-3,5-diiodopheny])-al- 
pha-phenyl-propionic acid, given orally to 
dogs and cats in doses of 250 to 500 mg. per 
kilogram of body weight, caused no gross or 
microscopic change in pancreatic tissue. 

Serum amylase determinations immedi- 
ately before and six to forty-eight hours 
after the administration of 3.0 grams of this 
dye orally to nine patients with unobstruct- 
ed extraphepatic biliary tracts showed no 
significant change. 

2. The dye, in doses of 150 to 400 mg. per 
kilogram of body weight, was given orally 
to dogs and cats following recent ligation of 
the common bile duct. Fat necrosis was 
found in only one dog, and this was at the 
site of a previous biopsy. In all other ani- 
mals evidence of resultant damage was 
lacking. 
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3. A suspension of priodax in physiologi- 
cal saline solution, 0.5 cc. to 2.0 cc., was in- 
jected into the main pancreatic duct of dogs 
and cats. One dog died forty-eight hours 
after injection with acute hemorrhagic pan- 
creatitis. Gross and microscopic study of 
the pancreas of the other animals showed 
little, if any, difference from the pancreas 
of the control animals which had been in- 
jected with equal amounts of physiological 
saline solution. 

4. Bile injected into a pancreatic duct of 
the dog produced such severe injury to the 
pancreas that the added effect, if any, of 
dye in the bile could not be properly evalu- 
ated. 


Harrison Dept. Surgical Research 
School of Medicine 

University of Pennsylvania 
Philadelphia 4, Pa 
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TWO DANISH PHOTOFLUOROGRAPHIC CAMERAS 
OF THE ORIGINAL SCHMIDT TYPE* 


PAPER 


By RUSSELL H. MORGAN, M.D., DAVID M. GOULD, M.D., 
and WILLARD W. VanALLEN, B.Sc. 


S EARLY as 1938, the Danish engineer 
Helm began applying Schmidt optics 
to photofluorography. After several years 


Fic. 1. Closed view of Helm 35 mm. camera. 


of research two cameras, one using 35 mm. 
perforated film and the other using 70 mm. 
perforated film, were developed. Within 
recent months models of both cameras 
have been brought to the United States by 
the Tuberculosis Control Division, United 
States Public Health Service. After minor 
changes which permitted their adaptation 
to American photofluorographic equip- 
ment, these cameras were subjected to 
laboratory and field tests to evaluate their 
characteristics. 

Photographs of the two cameras are 
illustrated in Figures 1, 2 and 3 and sche- 
matic diagrams of their essential parts are 
shown in Figures 4 and 5. In the main, 
both cameras are of simple Schmidt design 
and consist essentially of a forward aspheri- 
cal single-element lens, and a rear spherical 
mirror. The 35 mm. camera also includes a 
wide-angle lens approximately 16 inches in 
front of the aspherical correcting lens. The 


Fic. 2. Open view of Helm 35 mm. camera. 


Fic. 3. Helm 35 mm. camera installed on 
photofluorographic unit. 


* From the Department of Radiology, Johns Hopkins Hospital, Baltimore, Maryland; Radiological Section, Tuberculosis Control 
Division, United States Public Health Service, Bethesda, Maryland. 
+ For Papers I and II in this series see Am. J. Roentcenor. & Rap. Tuerapy, January, 1948, 59, 122-131; February, 1948, 59, 282- 
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| 
Camera 
Lens Characteristics 
35 mm. 7Oo mm. 

Mirror 

Diameter 9 in. 12 In. 

Radius of curvature 9 in. 13 in, 
Aperture 64 in, 83 in 
Focal length* 4 in, 6 in. 
f/number 

(theoretical)* 65 7 
Reduction of aperture 

by film carrier** 21% 32% 
Effective f/number’* 76 0.85 
Resolving power** 

Center 25 lines/mm. 16 lines/mm. 

Edge 17 lines/mm. 16 lines/mm. 

Corner 12 lines/mm. 16 lines/mm. 
Minification** 15.5 diameters 7.4 diameters 


* Approximate. 
** Measured by National Bureau of Standards. 


film carrier mechanism occupies a position 
between the correcting lens and mirror 
and is arranged so that the emulsion sur- 
face of the film faces the mirror. Further- 
more, the film is curved spherically with 
its center of curvature coinciding with that 
of the mirror. The cameras are cylindrical 
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Kic. 5. Schematic diagram of Helm 
70 mm. camera. 


in shape and are made of aluminum. In 
spite of their large size, the cameras there- 
fore are not unusually heavy (so lb. for 
the 35 mm. camera and 72 |b. for the 70 
mm. camera). 

The characteristics of the two lens sys- 
tems employed in the Helm cameras are 


35MM CAMERA 
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focusing screw 
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Fic. 4. Schematic diagram of Helm 35 mm. camera. 
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listed in Table 1. It will be observed that 
the theoretical f/numbers of the 35 and 
7O mm. cameras are respectively 0.65 and 
0.70. However, the effective or practical 
f/numbers are 0.75 and 0.85 respectively 
since the apertures of the two lenses are 
encroached upon by the film carriers. It is 
noteworthy that in spite of this aperture 
reduction the speeds of the two lenses are 
unusually high. Indeed, their speeds are 
many times those of conventional photo- 
fluorographic cameras (f/1.5) now in use in 
the United States. 

In general the speed of an optical system 
is inversely proportional to the square of 
the f/number. However, this index is not 
entirely reliable when the object being 
photographed is a short distance from the 
lens as in the case of the photofluorographic 
screen. Accordingly, tests were carried out 
to determine the comparable amounts of 
roentgen-ray energy needed to produce a 
particular blackening of the photofluoro- 
graphic film within the Helm cameras and 
within conventional American Recordak 
and Fairchild cameras. The Recordak 
camera employing 35 mm. film and the 
Fairchild camera employing 70 mm. film 
were equipped with Eastman Ektar f/1.5 
lenses. The measurements derived from 
these tests indicate that the Helm 35 mm. 
camera is 4.5 times faster than the Recor- 
dak camera and the Helm 70 mm. camera 
is 6 times faster than the Fairchild camera. 
Both of these values are somewhat higher 
than that which may be predicted from a 
consideration of the f/numbers of the four 
lens systems alone. Part of this difference 
may be attributed to the simplicity of the 
optical system of the Schmidt lenses. The 
amount of glass through which the light 
must pass before it falls upon the photo- 
graphic film is extremely small. Second, the 
number of reflecting surfaces within the 
lens is considerably smaller than in conven- 
tional optical systems. Furthermore, Helm 
constructed his lenses of uviol glass which 
has a high transmission, not only within 
the visible spectrum but also within the 
ultraviolet region. Thus, if there is any 
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light emitted by the fluorescent screen in 
the ultraviolet region this light would be 
effective in producing film blackening in the 
Helm camera. 

One of the interesting features of the 
Schmidt optical system is its relatively 
high resolving power or ability to record 
detail, not only within the center of the 
field but also at the peripheral portion of 
the frame. This characteristic is particu- 
larly well shown by Helm’s 70 mm. camera 
where the resolving power is uniformly 16 
lines per millimeter throughout the entire 
field. 

In the Helm cameras the film magazine 
and receiver are attached to the film carrier 
mechanism in the positions shown in the 
schematic diagrams. Film is fed from the 
magazine through a light lock, over 
sprocket wheels and around the film carrier 
back to the receiver over a second sprocket. 
Film advance is obtained manually by 
means of a cord attached to a sliding bar in 
the 35 mm. camera and a quadrant sector 
wheel in the 70 mm. camera. During the 
operation of the film advance mechanism, 
the pressure plate is first relaxed, and the 
film then moved forward one frame. Upon 
release of the film advance lever pressure 
is again applied to the pressure plate. 
Since film advance is actuated and metered 
by sprocket wheels, perforated film is 
required. The film magazine holds over 
500 feet of film. However, after any num- 
ber of pictures have been taken the film 
may be cut in daylight and the receiver 
removed. 

The curvature of the pressure plate in 
the 35 mm. camera is not great enough to 
cause buckling of conventional 35 mm. 
film. In the 70 mm. camera, however, 
ordinary thin-base film does not lie flat 
against the curved pressure plate and it is 
necessary to use film with a base not less 
than 0.008 in. (0.2 mm.) in thickness. Film 
even heavier than this is recommended. 
Focusing the cameras is accomplished by 
means of a micrometer screw and lock 
screw mechanism which shifts the whole 
film carriage along the axis of the camera. 


— 
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The adjustment is extremely critical and 
must be done with great care to insure a 
permanent focus. A shift of 0.001 inch is 
sufficient to throw the image out of focus. 
The picture size of the 70 mm. Schmidt 
camera 1s $5X55 mm., compared to 63 
X68 mm. of the Fairchild camera. The 
picture area of the 35 mm. Schmidt camera 
is approximately the same as that of the 
Recordak camera. The principal advantage 
of cameras of the Schmidt type is their 
greater speed. The power requirements for 
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the roentgen-ray generator are thereby 
lessened, tube life extended, and radiation 
dosage to the patient reduced. Other 
roentgen applications in which these cam- 
eras may be used include cineroentgen- 
ography and photofluorography of such 
structures as the abdomen, the gastrointes- 
tinal tract and the osseous system. 

Russell H. Morgan, M.D. 


Johns Hopkins Hospital 
Baltimere 5, Md. 
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URETHANE THERAPY 


RETHANE is an_ ethylcarbamate 

(C;H;0CONH:2) which is frequently 
used as an anesthetic in laboratory animals 
since it produces rapid and profound nar- 
cosis. Sometimes it is also employed for 
human anesthesia, especially in children. 

Hawkins and Murphy! in 1925 noted 
that animals subjected to urethane anes- 
thesia often showed changes in the lym- 
phoid system which were strikingly similar 
to those observed following whole body 
roentgen irradiation. They also found that 
if rats, under urethane anesthesia, were 
given roentgen amounts well under the 
lethal dose, death invariably resulted 
within seven to fourteen days after the 
exposure. Later several authors demon- 
strated that urethane is a powerful growth- 
inhibiting agent acting by a change or sup- 
pression of the mitosis of the cells. Haddow 
and Sexton,? in particular, showed that 
urethane produces a retardation in the 
growth of mammary carcinoma in mice and 
a suppression of Walker rat carcinoma 256. 
In a more recent publication Murphy and 
Sturm* reported that rats inoculated with 
leukemic cells and treated with urethane 
failed to develop the disease whereas in an 
inoculated but untreated control group 
only 16.9 per cent of the animals were re- 
sistant. A similar inhibiting effect was dis- 
covered for lymphosarcoma. 

It was this experimental work on the 
growth-inhibiting effects of urethane that 
induced several clinical investigators to try 

1 Hawkins, J. A., and Murphy, J. B. The effect of ethyl ure- 
thane anesthesia on the acid-base equilibrium and cell contents 
of the blood. 7. Exper. Med., 1925, 42, 609-618. 

2 Haddow, A., and Sexton, W. A. Influence of carbamic esters 
(urethanes) on experimental animal tumours. Nature, London, 
"Mele, J. B., and Sturm, E. The inhibiting effect of ethyl 


urethane on the development of lymphatic leukemia in rats. 
Cancer Research, 1947, 7, 417-420. 
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to use the drug in man for the treatment of 
leukemia and some other malignant neo- 
plastic diseases characterized by mitosis. 

The first report on the results was pre- 
sented in 1946 by Paterson, Haddow, 
ApThomas and Watkinson.‘ These authors 
treated cases of myeloid and lymphatic leu- 
kemia, as well as a few other types of ma- 
lignant disease. The observations ranged 
over periods of from five weeks to eleven 
months. Of 19 cases of myeloid leukemia 
(18 chronic and 1 acute) 13 received ure- 
thane alone and in 6 the urethane was fol- 
lowed by roentgen therapy. All showed a 
remarkable response, the white cell count 
often exhibiting a dramatic fall. There was 
also a rise of the hemoglobin in Io cases. 
The grossly enlarged spleen regressed con- 
siderably in most instances and in some it 
became impalpable. The general condition 
of the patients started to improve immedi- 
ately and the relatively asymptomatic 
state continued for a shorter or longer du- 
ration. The amount of the urethane given 
varied a great deal, doses of from 19 to 134 
gm. being necessary to produce a fall to 
about 20,000 white cells over a period of 
from eleven to thirty-six days. It was found 
impossible to correlate accurately the dose 
with body weight or with the rate of dimi- 
nution of the number of white blood cells. 
The cases which received subsequent roent- 
gen therapy included some which proved 
refractory to the urethane, others in which 
the drug had to be discontinued because of 
severe nausea, and two terminal cases. 
Except these latter, all cases showed the 
usual response to the irradiation. 

Of 13 cases of lymphatic leukemia (12 

‘ Paterson, Edith, Haddow, A., ApThomas, Inez, and Watkin- 


son, Jean M. Leukaemia treated with urethane compared with 
deep x-ray therapy. Lancet, 1946, 7, 677-682. 
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chronic and 1 acute), in 9 urethane alone 
was used and in 4 roentgen therapy was 
given after a trial of the urethane. On the 
whole, the response of lymphatic leukemia 
to urethane was found to be less pronounced 
and more variable than in myeloid leu- 
kemia. The smallest dose given was 8 gm. 
which reduced a white blood cell count of 
48,000 to 7,000 in nine days. At the other 
extreme, a dose of 300 gm. produced a re- 
gression of a white blood cell count of 
750,000 to normal after sixty-three days. 
In the cases which received roentgen ther- 
apy following unsuccessful trial of urethane 
the response was the same as if no urethane 
were given. 

To obtain a direct comparison of the 
urethane action with that of the roentgen 
rays, Paterson, Haddow, ApThomas and 
Watkinson also studied a contrast group 
consisting of 31 cases of the myeloid type 
and 14 cases of the lymphatic type of leu- 
‘kemia treated with deep roentgen therapy 
aloné-in the myeloid leukemia the irradia- 
tion was applied to the spleen. Two tech- 
niques of procedure were used. In one, 
a dose of 200-500 r was administered 
weekly over a period of several months, in 
the other daily doses of 100-200 r were 
given for shorter periods, not exceeding 
three weeks. In the lymphatic leukemia the 
treatment included the spleen as well as the 
enlarged lymph nodes. The irradiation, 
here too, was carried out either with doses 
of 250 r at intervals of a week, or with 
daily doses of 100~200 r for a period of four 
to ten days, repeated later when required. 

In studying the results, Paterson and 
her associates arrived at the conclusion 
that urethane produces effects which are 
along the same line as those obtained by 
the usual methods of deep roentgen ther- 
apy. As already mentioned, the response 
was somewhat more pronounced in the 
myeloid than in the lymphatic type of 
leukemia. However, although in many cases 
the palliative effect was quite great, there 
was no indication from the short period of 
study that a permanent result may be 
derived. After a certain interval immature 
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cells reappeared in the blood and in not a 
few instances a relapse has developed. 

As a side reaction the authors noted 
nausea in about $0 per cent, vomiting in 
25 per cent, and diarrhea in about 10 per 
cent of the cases treated with urethane. In 
a few instances these symptoms were sufh- 
ciently severe to necessitate the with- 
drawal of the drug. 

Paterson, Haddow, ApThomas and Wat- 
kinson also studied the effect of urethane in 
13 cases of advanced carcinoma of the 
breast and in 13 cases of other types of 
malignant disease. Of these, 9 developed a 
moderate leukopenia. In one the white 
blood cell count dropped to 1,200 but re- 
turned to normal after the urethane was 
withdrawn. In regard to its action on the 
tumor proper, in 3 of the breast cases and 
in 4 of the miscellaneous group there was 
a transitory regression in the size of the 
lesions. 

Stimulated by these early results, other 
investigators prescribed urethane and its 
derivatives for the treatment of leukemia 
and of various types of malignant neo- 
plasms. Most of the published reports, 
however, are preliminary. Although . the 
inhibitory effect of the urethane on growth 
is generally recognized, proof of a long- 
range clinical value of the method is lack- 
ing. Also, there is an accumulating evidence 
that the drug is not altogether harmless. 

Recently, Berman and Axelrod® reviewed 
the entire literature on urethane therapy. 
They were able to collect only go cases of 
malignant neoplastic diseases which were 
treated by urethane or some closely related 
compounds. Brief references to some phase 
of the effect of the drug were made by a 
number of other writers but within rather 
restricted limits. To this collected series 
the authors add 8 cases of their own in 
which detailed clinical, hematologic and 
histologic observations were made. The 
cases include 4 patients with leukemia, one 


‘Berman, L., and Axelrod, A. R. Effect of urethane on malig 
nant diseases; clinical, hematologic and histologic observations 
on patients with carcinoma, leukemia and related diseases. 4m. 
J. Clin. Path., 1948, 78, 104-120. 
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with lymphatic leukemic reticuloendo- 
theliosis, one with multiple myeloma, one 
with mycosis fungoides and one with gen- 
eralized carcinoma. 

An analysis of the ultimate results of the 
cases collected from the literature shows 
that there are no claims of permanent cures. 
Some palliation was noted in carcinomato- 
sis, lymphoblastoma and chiefly in leu- 
kemia. The androgen-independent carci- 
noma of the prostate also exhibited promis- 
ing improvement. The most important 
changes in the leukemias were diminution 
in the size of the spleen, liver and enlarged 
lymph nodes and a reversion toward a more 
normal’ peripheral blood picture. In Ber- 
man and Axelrod’s cases there was little or 
no clinical improvement in 3 of 4 patients 
with leukemia although they exhibited 
some hematologic responsiveness and there 
was a diminution in the size of the spleen, 
liver and enlarged lymph nodes. Two 
patients died of their disease during the 
treatment. In the 4 patients with other ma- 
lignant diseases the general status was poor 
to begin with and it remained so after 
treatment. 

Of great interest are the hematologic 
observations made by Berman and Axel- 
rod. It was noted that urethane caused a 
fall in all leukocytic elements whether or 
not the initial blood count showed a normal 
or leukemic pattern. The immature ele- 
ments are affected to a greater extent than 
the more differentiated forms. Leukopenia, 
thrombocytopenia and hypoplastic anemia 
are toxic effects indicating bone marrow 
injury which may prove of temporary du- 
ration or be permanent. The possibility of 
hepatocellular damage must also be con- 
sidered. 

Two factors stand out in conjunction 
with these hematologic changes. The one 
is that the progressive effect of the urethane 
may continue after the drug has been 
withdrawn and the other is the lack of 
correlation between the amount of ure- 
thane given and the extent or rate of change 
in the peripheral blood or bone marrow 
pattern. For this reason, repeated blood and 
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bone marrow studies are required during 
the entire course of the treatment not only 
to help in properly evaluating the efficacy 
of the urethane action but also to safe- 
guard against possible dangerous over- 
treatment. 

That such danger exists has already been 
observed by Paterson, Haddow, ApThomas 
and Watkinson. One of their cases of 
myeloid leukemia died as a result of aplasia 
of the hematopoietic system and another. 
in which a marked drop in the white and 
red blood cells developed after large amounts 
of urethane had been given over a long 
time, later recovered following transfus- 
ions. It was felt that in both cases the drug 
was partly responsible for the deleterious 
effect. 

Webster® also noted a fatality in a case 
of myelogenous leukemia after treatment 
with urethane. His patient was first treated 
with roentgen rays. After six months an 
exacerbation of the disease developed and 
at this time urethane in daily doses of 3 
gm. by mouth, which is now the commonly 
used dose, was prescribed. There was the 
usual hematologic response but the drop 
in the white blood cell count occurred at a 
somewhat slower rate. After thirty-nine 
days of medication, or a total dose of 117 
gm. of urethane, the patient started to 
exhibit hemorrhagic phenomena although 
the blood count showed 24,000 white cells 
and 80 per cent hemoglobin. The urethane 
was immediately withdrawn but apparently 
the blood cell inhibition was already so pro- 
found that despite all counter measures 
fourteen days later the white blood cell 
count fell to 100 and the patient died with 
cerebral hemorrhage. On the basis of this 
observation and after reviewing 3 other 
cases reported in the literature with dele- 
terious effect due to urethane medication, 
Webster expresses the opinion that the 
drug is more toxic in leukemia than pre- 
viously noted and that therefore its in- 
creased use warrants a word of caution. 

It is perhaps of more than academic in- 


6 Webster, J. J. Urethane in leukemia. 7.4.M.4., 1947, 135; 
gOI-go3. 
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terest in this respect, especially in consider- 
ing the life expectancy of the patient, 
that urethane is a known carcinogenic 
agent. Nettleship and Henshaw’ were able 
to induce pulmonary tumors in mice with 
urethane in 1943 and since then several 
similar articles have appeared in the lit- 
erature. In 1944 Henshaw and Meyer‘ 
reported on the minimal number of anes- 
thetic treatments which are required with 
urethane to induce the tumors. Later 
Jaffé® secured pulmonary adenomas in rats 
both by injection and by feeding. Some of 
Jaffé’s animals also developed tumors in 
the liver. Recently Guyer and Claus!’ pub- 
lished a report dealing with the induction 
of lung tumors in rats by means of intra- 
peritoneal injections of urethane. A dose of 
1 cc. of a 10 per cent aqueous solution per 
100 gm. of body weight was given. Multiple 
pulmonary adenomatous tumors developed 
in the majority of 91 rats so treated, in- 
cluding one lot of 28 which had been selec- 
tively bred for many years to obtain im- 
munity to carcinoma transplants. The ani- 
mals became ill eight to ten months after 
the first injection of urethane and died 
with rapid weight loss one or two months 
later. Postmortem examinations revealed 
numerous tumors beneath the pleura of the 
lungs with occasional nodules more deeply 
imbedded in the lung parenchyma but 


7? Nettleship, A., and Henshaw, P. S. Induction of pulmonary 
tumors in mice with ethy] carbamate (urethane). ¥. Nat. Cancer 
Inst., 1943s 4, 3°9-319- 

® Henshaw, P. S., and Meyer, H. L. Minimal number of anes- 
thetic treatments with urethane required to induce pulmonary 
tumors. ¥. Nat. Cancer Inst., 1944, 4, §23-525. 

9 Jaffé, W. G. Carcinogenic action of ethyl urethane on rats. 
Cancer Research, 1947, 7, 107-112. 

10 Guyer, M. F., and Claus, P. E. Tumor of the lung in rats 
following injections of urethane (ethyl carbamate). Cancer Re- 


search, 1947, 7, 342-345. 
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there was no evidence of tumors elsewhere 
in the body. Three animals received one 
single injection and they all developed 
tumors although not as plentifully as rats 
receiving multiple injections. 

From a study of the cytological effects 
on various tissues, Guyer and Claus de- 
termined that urethane acts by reducing all 
stages of mitosis for some twelve to sixteen 
hours. This apparently accounts for the re- 
tardation of growth in the malignant neo- 
plasms with the concomitant drop in the 
white blood cells, especially in the leuke- 
mias. Whether the temporary mitotic sup- 
pression also plays a role in the initiation of 
pulmonary tumor formation or is merely 
an accompanying response to the causative 
agent remains a problem for further inves- 
tigation. 

All in all, the evidence available at the 
present time points to the fact that ure- 
thane therapy is of limited value. In the 
leukemias it leads to palliation of shorter 
or longer duration, but in view of the 
marked cytotoxic effect a very careful con- 
trol by repeated hematologic and bone 
marrow studies is necessary during the 
entire course of the treatment. In the 
various types of malignant neoplasms in 
which it has been tried its merit was found 
to be rather doubtful. It is perhaps not too 
speculative to say that the method will 
not replace radiation therapy or other es- 
tablished procedures in the treatment of 
either of these conditions. If used in cases 
with an expected longer survival, the pos- 
sible carcinogenic effect, especially on the 
lungs, must also be taken into considera- 
tion. 


Harper Hospital 
Detroit 1, Mich. 


T. Leucuria, M.D. 
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ALBAN KOHLER 


1874— 


KOHLER, whose death occurred 
February 26, 1947, was born in Petsa, 
not far from Altenberg in Thiringen, 
March 1, 1874. All of his ancestors were 
farmers, as official records show, as far back 
as the year 1440. He was given a classical 
education, in the course of which he showed 
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exceptional talent in languages, including 
Italian, Polish, Russian, English and 
French. He studied medicine at the Uni- 
versity of Freiburg and also studied in 
Erlangen and in Berlin. 

At first inclined toward surgery, he was 
made assistant to Freidrich Kramer in 
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Wiesbaden in 1899. However, his surgical 
activities were early associated with medi- 
cal radiology, to which he immediately 
gave his major interest. One of his earlier 
publications appeared in 1901 when he was 
twenty-seven years of age, ““Roentgen As- 
pects of Osseous Diseases.’’ In 1902 he 
settled in Wiesbaden, establishing his roent- 
gen-ray equipment and his consulting ofh- 
ces in his home, an arrangement he con- 
tinued all his life. In 1903 he decided to 
limit his practice to roentgenology, thus 
becoming one of the earliest physicians to 
so dedicate himself. His industry and keen 
interest in radiology early showed results 
in two more books: “Hip Joint and Femur 
in the Roentgen Picture” and “‘Roentgen 
Diagnosis of Tuberculous Adenitis in Child- 
ren.” 

The German R6ntgen Society, which 
was organized in 1905, recorded Alban 
Kohler as one of its founders and in 1912 
its president. He was later elected to hon- 
orary membership and awarded the Soci- 
ety’s gold medal. 

The chief accomplishment of Alban KGh- 
ler, however, was the publication in Igio 
of his book entitled “The Limits of the 
Normal and the Beginnings of the Path- 
ological in Roentgenology,” a book which 
has gone through eight editions and whose 
ninth edition was in process of publication 
until interrupted by aerial bombardment 
and fire during the war. In each of these 
new editions Kohler worked indefatigably 
to keep it revised thoroughly up-to-date. 
Perhaps more than any other single thing, 
this book of Kéhler’s which has been trans- 
lated into many languages, has contributed 
potently to the widespread fame of German 
science. 

Thirteen foreign medical and roentgen 
societies elected him as an honorary or 
corresponding member, largely on the basis 
of this book which has appropriately been 
called the ‘“‘Radiologist’s Bible.’’ He was 
also an honorary fellow of the American 
College of Radiology; corresponding mem- 
ber of the American Roentgen Ray Society, 


Editorials 


Marcu, 1948 


and a life member of the British Institute 
of Radiology. 

Dr. Kohler never had any teaching con- 
nection with universities. He practiced as 
a radiological specialist in Wiesbaden, re- 


jecting invitations to various high adminis- 


trative positions in big clinics or hospitals. 
These prospects never allured him. He did 
nearly everything by himself; later on he 
had an occasional volunteer assistant and 
then a laboratory technician. His faithful 
wife helped him in his office until her death 
in 1942. The simplest roentgenological op- 
eration he accomplished often more easily 
than did many other roentgenologists with 
more modern devices, which were more 
costly than could be afforded by a private 
practice. 

He was lucky enough to escape any 
severe roentgen-ray damage, although he 
himself exposed and developed nearly all 
of his plates and films for forty years. He 
used fluoroscopy very little, especially in 
the earlier years, and thereby was lucky 
enough to be spared any roentgen-ray 
damage. 

His last days were unhappy. His wife 
was taken from him in 1942 and in 1945 
his only son fell on the Western Front. 
Just before that, Wiesbaden was bombed 
in a very severe air attack, and in connec- 
tion with this bombardment he had the 
misfortune to lose by fire not only his home 
but also his large roentgen institute which 
was incorporated with it. His loss also in- 
cluded his historical library, one of the 
outstanding radiological libraries of the 
world. He also lost the notes and illustra- 
tions of the ninth edition of his well known 
book, although the first 250 pages had 
already been printed before the publisher’s 
plant in Leipzig was bombed out. 

Toward the last he renewed contacts 
with many of his friends in the United 
States and was grateful to them for their 
generous response to his call. 

Kohler pioneered in many roentgen ac- 
tivities. His earlier publications have al- 
ready been mentioned, but in addition he 
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pioneered in teleroentgenography, the lo- 
calization of foreign bodies in the eye, 
stereoroentgenography of the chest; cine- 
matography of the respiratory tract (1907); 
the observation of calcific plaques in the 
aortic arch, and numerous other phases 
of roentgen diagnosis. His name has been 
given to two diseases: osteochondritis os 
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navicularis pedis and osteochondritis of the 
second metatarsophalangeal joint. He was 
one of the early users of filters in roentgen 
therapy. There is no doubt that his influence 
will long continue among radiologists in all 
lands. 


James T. Case, M.D. 
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WESTON A. PRICE, D.D.S. 


1870 
W ESTON A. PRICE, D.D.S., formerly 


of Cleveland, Ohio, died January 23, 
1948, at Santa Monica, California, where 
he had lived since retiring from active prac- 
tice in 1943. Dr. Price had been a charter 
member of the American Roentgen Ray 
Society and secretary of the Society in 
1901. Born in 1870, in Newburgh, Ontario, 
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he studied at the Collegiate Institute, 
Naponee, Ontario, and received the degree 
of Doctor of Dental Surgery from the 
University of Michigan in 1893. Thereafter 
he practiced his profession in Cleveland for 
fifty years. 

Dr. Price was an eminent scientist. He 
probably was the first, in this country at 
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least, to employ dental roentgenography in 
practice. He published many articles on the 
subject, the first appearing in Transactions 
of the American Roentgen Ray Society in 
1904, entitled “Technique Necessary for 
making Good Dental Skiagraphs.® Other 
early articles dealt with dental infections in 
relation to diseases, cataphoresis, and de- 
sensitization of teeth, and the first pyrome- 
ter furnace which he invented for baking 
porcelain. The principal interest to which 
he devoted his active life was investigation 
of the influences of nutrition, especially 
calcium metabolism, on the development 
of the teeth. He traveled to remote parts of 
the earth to study the influence of dietary 
habits on the dental characteristics of prim- 
itive peoples. These investigations resulted 
in a valuable collection of photographs of 
these dental characteristics, which he pre- 
sented to the American Academy of Ap- 
plied Nutrition. 
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Dr. Price had been president of the 
Cleveland Dental Society, Ohio State Den- 
tal Society, Northern Ohio Dental Associa- 
tion, a Fellow of the American Association 
for the Advancement of Science, a member 
of the American Dental Association, Amer- 
ican Association of Applied Science, the 
American Association of Physical Anthro- 
pologists, the Biological Society of Great 
Britain, and the International Association 
for Dental Research. 

The accomplishments in original re- 
searches and participation in_ scientific 
societies in which he was active reveal the 
inherent attributes of Dr. Price. In addition 
he was well loved by his patients and re- 
spected in the community. It 1s not trite 
but a truism to state that he was a “scholar 
and a gentleman.” The American Roentgen 
Ray Society is proud that he was a mem- 
ber. 


U. V. 


PortMaAnn, M.D. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this s section Solicited promptly after the events to which and refer 


MEETINGS OF ROENTGEN SOCIETIES* 


UnireD STraTEs OF AMERICA 


AMERICAN RoenTGEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Palmer House, 
Chicago, Ill., Sept. 14-17, 1948. 

AMERICAN Rapium Society 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Stevens Hotel, Chicago, 
Ill., June 20-22, 1948. 

RaDIOLoGIcaAL Society or NorTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1948, to be announced. 


AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Mac F, Cahal, 20 N. Wacker Drive, Chicago 6. 
Annual meeting: Continental Hotel, Chicago, Ill., June 
20, 1948. 


Section on Rapio.ocy, AMerIcAN MEDICAL AssociATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting: Chicago, IIl., June 21-25, 
1948. 

ALABAMA RaDIOLocIcaL Society 
Secretary, Dr. C. S. Stickley, 515 Bell Bldg., Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 


Brooktyn Roentcen Ray Society 
Secretary, Dr. A. H. Levy, 1354 4 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth T uesday, October to April. 


RaADIOLocIcAL SocIeTY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
, Meets second Monday evening each month, 
October to May inclusive, 


CenTtTraL New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Three meetings a year. January, May, 
November. 

Cuicaco RoENTGEN SOCIETY 
Secretary, Dr. T. J. Wachowski, 310 Ellis Ave., Wheaton, 
fll. Meets second Thursday of each month October to 
April inclusive at the Palmer House. 


CINCINNATI RADIOLOGICAL SociETY 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

CLEVELAND RADIOLOGICAL SociEeTY 
Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 p.M.on fourth Mon- 
day of each month from October to April. 

Daias-Fort WortH Roentcen Stupy Cius 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 


Denver CLuB 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 
Derroir RoenTGEN Ray AND Raprium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
FLoripaA RaDIoLocicaL Society 
Secretary, Dr. J. A. Beals, St. Luke’s Hospital, Jackson- 
ville, Fla. Meets twice yearly, in April preceding annual 
meeting of Florida Medical Society, and in November. 
GeorGciA RADIOLOGICAL SocIETY 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Houston X-ray CLus 
Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meetings fourth Monday of each 
month. 
RADIOLOGICAL Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
Ittino1s RapIoLoaica Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA RoenTGEN Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, 7. Meets second Sunday in May. 
lowa X-Ray Cius 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and. business meeting 
during annual session of lowa State Medical Society. 
Special meetings by announcement. 
Kentucky RApDIoLoGicaL Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 
Lone Istanp Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 
Los AnGeLes Rapio.oaicat Society 
Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. 
RaDIOLoGIcAL Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
LouIsvILLE RADIOLOGICAL Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 
MicuiGcan AssociaTION OF ROENTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 
Roentcen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 


* Secretaries of societies not here listed are requested to send the necessary information to the Editor. 
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MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

NEBRASKA RaDIOLOGICAL SOCIETY 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New ENGLAND RoentTGEN Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New HampsHireE ROENTGEN Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York ROENTGEN SOCIETY 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

Caro.inA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

Nortru Dakota RaADIOLoGIcAL Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

Ouro STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. Next meeting at annual meeting of 
Ohio State Medical Association, Cincinnati, Ohio, 
March 31, 1948. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. P. E. Russo, 230 Osler Bldg., Oklahoma 
City, Okla. Three regular meetings annually. 

Orecon RADIOLOGICAL SocIETY 
Secretary, Dr. William Y. Burton, 242 Medical Arts 
Bldg., Portland 5, Oregon. Meets monthly 2nd Wednes- 
day, 8:00 p.m., Library of University of Oregon Medical 
School. 

Orteans ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NorTHWEST RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Annual meeting, May 21-22, 1948, Erie, Pa., at Hotel 
Lawrence. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
1gth and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

PirrsBURGH ROENTGEN SocIEeTY 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 

RapioLocicat Section, BALTIMorE Mepicat Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

RaproLocicaL Section, Connecricut Mepicar Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11, Conn. Meets bi- 
monthly on second Thursday, at place selected by Secre- 
tary. 
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RADIOLOGICAL SECTION, SOUTHERN MEDICAL AssocIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 


RADIOLOGICAL Society oF New JERSEY 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 


Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 


Rocky Mountain Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets in Salt Lake City, Utah, 1948. 

Sr. Louis Society or RADIOLOGISTS 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 


San Dieco RoentTGEN Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


SecTION ON CALIFORNIA MEDICAL AssOcIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 


Section on Rapro.ocy, Strate Mepicat Society 
Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago 11, Ill. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 


SoutH Caroiina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 


Texas RADIOLOGICAL SocIETY 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 


University oF MicuiGAn DEPARTMENT OF ROENTGEN- 
oLocy STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 


University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison, 


RapioLocicaL ConFERENCE 
Secretary, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City 1. Meets 1st and 3rd 
Thursdays monthly from 7:30 to 10 p.m., Salt Lake 
County General Hospital, September to June. 


Uran Strate Rapio.ocica Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 


VircIniA RADIOLOGICAL SocIETY 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 


WasHIncTON State Society 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 
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X-Ray Srupy Cuivs or San Francisco 
Secretary, Dr. Ivan J. Miller, 2000 Van Ness Ave. Meets 
monthly on third Thursday at 7:45 P.M., first six 
months of year at Lane Hall, Stanford University 
Hospital, and second six months at Toland Hall, Uni- 
versity of California Hospital. 


CuBa 


SocreDAD De Rapro.ocfa y Fisiorerapia DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SocreDAD MeExIcANA DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


BritisH Empire 


British Instirute oF RapioLtocy IncorPoRATED WITH 
THE ROENTGEN SOCIETY 
Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 

Facu.ty oF RapDIOLocists 
Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.1 
England. 


Section or Rapro.ocy or THE Society or Mept- 
cINE (ConFINED TO MepicaL MemBers) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 
Section or Rapiotocy, CAnapIAN MepDICcAL AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Société CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
Rapro.ocie MEpIcALEs 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
AUSTRALIAN AND New ZEALAND ASSOCIATION OF RapI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


SouTH AMERICA 


SocieEDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

SocreDADE BrasILerrA DE MepIcA 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 
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SociEDADE BrRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 


SocieDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
January, February and March, at the Asociacién 
— Peruana “Daniel A. Carrién,” Villalta, 218, 


ConTINENTAL Europe 


Société Betce pe Rapio.ocie 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKA SPOLECNOST RONTGENOLOGII A 
RADIOLOGII V PRAZE 

Secretary, Dr. Roman Blaha, Praha x11, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 


PRO 


Po.isu Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Next meeting May 13 and 14, 1948. 


Gpansk Section, Society or RaDIOLoGy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 


Warsaw Section, Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 


SocieTATEA ROMANA De Rapio.ocie ELecTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S. 1., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


Att-Russtan RoentGen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 


LENINGRAD RoenTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Institute 
of Roentgenology and Radiology, Leningrad. 


Moscow Roentcen Ray Society Le 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 


SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


SociepaD Espano.a DE Rapio.ocia ELecrroLocia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


ScHWEIZERISCHE RO6ONTGEN-GESELLSCHAFT (SocIETE 
Suisse DE RADIOLOGIE) 

President, Dr. H. E. Walther, Gloriastr. 14, Ziirich, 
Switzerland. Annual meeting, on the Biirgenstock, near 
Lucerne, May 22 and 23, 1948. 
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AMERICAN RADIUM SOCIETY 


A program of unusual interest 1s prom- 
ised for the annual meeting of the American 
Radium Society for June 20, 21 and 22, 
1948, Hotel Stevens, Chicago, Illinois. The 
Program Committee has invited a number 
of foreign guests who will report on recent 
advances in European radiotherapy, which 
information was inaccessible to Americans 
during the war years. The following have 
already promised to present reports on 
Radium and Roentgen Treatment of Can- 
cer: Francois Baclesse and Juliette Baud of 
the Curie Foundation, Paris, the former in 
charge of roentgen therapy, the latter of 
radium therapy; Elis Berven, Professor of 
Radiotherapy at the University of Stock- 
holm and Director of Radiumhemmet; Sir 
Stanford Cade of London, who has written 
a most informative book on Radium and 
Cancer; Brian Windeyer, Professor of 
Radiotherapy at the University of London, 
and Director of the Meyerstein Institute of 
Radiotherapy of the Middlesex Hosptial, 
London; Constance Wood, Director of the 
Radiotherapeutic Research Unit of the 
British Medical Research Council, in 
charge of Radium Beam; Dr. R. McWhir- 
ter, Director of Radiology, Royal Infir- 
mary, Edinburgh, Scotland, who has treated 
twenty-five hundred patients with cancer of 
the breast with local mastectomy and post- 
operative roentgen treatment. 

A number of equally eminent American 
Radiotherapists will. also participate. An 
oration on the Discovery of Radium will be 
given by Dr. Edith H. Quimby at the ban- 
quet. The Janeway Lecture, Monday after- 
noon, on the ““Achievement of Radium in 
the Fight against Cancer,” will be given 
by Sir Stanford Cade. Panel discussions on 
the treatment of cancer of the tongue, 
cancer of the breast and ‘“‘Should Radio- 
therapy be Separated from Roentgen Diag- 
nosis” and separate papers will be given 
Monday and Tuesday. Special Refresher 
Courses will be given by the foreign guests 
Sunday morning preceding the regular ses- 
sions, 
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Those interested will find it advantage- 
ous to write to Stevens Hotel, Chicago, 
Illinois, for reservations immediately and 
to Dr. Maurice Lenz, Chairman, Program 
Committee, 840 Park Avenue, New York 
21, New York, for further information re- 
garding the Refresher Courses. 


MID-WEST RADIOLOGIC CONFERENCE 


The eighth annual Mid-West Radiologic 
Conference was held in Milwaukee, Wiscon- 
sin, at the Hotel Schroeder on February 6 
and 7, 1948. The meeting was sponsored by 
the Milwaukee Roentgen Ray Society. The 
attendance was excellent and many inter- 
esting subjects were discussed by the 
speakers. 

On Friday, February 6, the following 
papers were given. Except where noted 
otherwise the speakers were from Mil- 
waukee. 

Address of Welcome. J. C. Griffith, M.D., 
President, Medical Society of Milwaukee 
County. 

The Collapse Therapy of Pulmonary Tuber- 
culosis from a Roentgenological Standpoint. 
John D. Steele, M.D. 

Diagnostic and Therapeutic Aspect of Tu- 
mors of the Hypophyseal Region. Joseph Muf- 
son, M.D. 

The Effect of Splenic Irradiation on the Vas- 
cular Lesions in Purpura. Frederick W. Madi- 
son, M.D. 

The Treatment of Leukemia and Other 
Blood Disorders with Urethane. John S. Hirsch- 
boeck, M.D. 

Congenital Cardiac Lesions simulating Te- 
tralogy of Fallot. Francis F. Rosenbaum, M.D. 

The Importance of Cholangiograms in Com- 
mon Duct Surgery. Carl W. Eberbach, M.D. 

Cardiac Roentgenology in Patients over 
Forty. J. Edwin Habbe, M.D. 

Etiology and Pathogenesis of 
Gastric Mucosa into the 
Melamed, M.D. 

Intussusception in Children. Arthur Schaefer, 
M.D., and John L. Armbruster, M.D. 

Diagnosis of Malignancies by Smear Tech- 
nique. Leander J. Van Hecke, M.D. 

The Excretory Urogram as a Test of Renal 
Function. James C. Sargent, M.D. 


Prolapsed 
Duodenum. A, 
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Diagnosis of Small Esophageal Hiatus Her- 
nias. S. Archibald Morton, M.D. 

The Production of High Energy Electron 
Beams and Their Possible Use in Medical 
Therapy. Jack T. Wilson, Ph.D. 

Diagnostic and Therapeutic Aspects of Tu- 
mors of the Testicle. S. B. Pessin, M.D., and 
Irving I. Cowan, M.D. 

Diagnostic Problems of the Esophagus. Ger- 
hard D. Strauss, M.D. 

Radiation Therapy Problem Clinic. Irving 
I. Cowan, M.D., R. R. Newell, M.D., San 
Francisco, California, and Ernst A. Pohle, 
M.D., Madison, Wisconsin. 


On Friday evening a banquet was held 
at which the guest speaker was Dr. R. R. 
Newell, Professor of Radiology, Stanford 
University School of Medicine, San Fran- 
cisco, California. His subject was “Doctors’ 
Duties and Opportunities in the New Age 
of Atomic Energy.” 

On Saturday morning, February 7, there 
was a Symposium and Round Table Dis- 
cussion of “Fractures in Children.”’ This 
was participated in by the following: 


Fractures of the Humerus and Forearm in 
Children. Walter P. Blount, M.D. 

Fractures of the Lower Extremity in Chil- 
dren. Albert C. Schmidt, M.D. 

Fractures of the Elbow in Children. Irwin 
Schulz, M.D. 


The meeting closed with a Film Study 
Session with S. A. Morton, M.D., Moder- 
ator, Hans Hefke, M.D., Theodore Pfeffer, 
M.D., and L. W. Paul, M.D., Madison, 


Wisconsin. 
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AMERICAN BOARD OF RADIOLOGY 


Heretofore the American Board of Rad- 
iology has demanded that all candidates 
admitted to examination should be grad- 
uates of an approved ClassA medical school. 
The Board has recently ruled, however, 
that those who have graduated from for- 
eign and sub-standard medical schools be- 
fore 1947 may be admitted to the examina- 
tion if and when they have complied with 
the other requirements of the Board. No 
candidate who graduates from a_ sub- 
standard school (foreign or domestic) after 
1947 will be admitted to the examination. 

The Board has also ruled that a maxi- 
mum credit of six months toward the 
required three years’ training may be al- 
lowed for formal didactic courses in the 
basic sciences. 

Many candidates who have applied for 
the entire field of Radiology or Roentgen- 
ology and who pass the examination in 
Diagnostic Roentgenology or possibly the 
Therapy part of the examination, ask for 
a limited certificate in the field in which 
they have passed, expecting to re-apply 
shortly for the other field. This they are 
entitled to do but in order to discourage 
candidates taking partial certificates the 
Board has ruled that two years must elapse 
after a candidate accepts a certificate in one 
field before he may apply for additional 
certification. 

B. R. M.D. 
Secretary-Treasurer 
American Board of Radtology 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Rosert B. Tarr, M.D., B.S., M.A., 103 Rutledge Ave. 
Charleston, S. C. 


SPECIAL PROJECTIONS FOR THE CORACOID 
PROCESS AND CLAVICLE 
By KAETHE FENGLER 
Chief Technician, Department of Radiology, The Mount Sinai Hospital 


NEW YORK, NEW YORK 


HE. purpose of presenting the follow- 

ing three cases is to emphasize the im- 
portance of employing special projections 
for the coracoid process of the scapula 
(Cases 1 and 11) and for the clavicale (Case 
11). Each of these special positions is 
equally effective in avoiding overlapping of 
the coracoid process and demonstrating the 
clavicle free of rib shadows. In the standard 
positions the existing lesions in the cases 
presented here are either barely visible or 
are inadequately demonstrated. 


CORACOID PROCESS 


Special projections for the coracoid proc- 
ess were described in several textbooks 
early in the century but in only a few of the 
more recent ones.!:?:+> The degree of central 
ray angulation recommended varies con- 


siderably. It is felt, however, that the 
angulation required for an adequate dem- 


Fic. 1. Conventional roentgenogram of 
affected shoulder 


Fic. 2. Special projection for the coracoid process. Right shoulder metastatic 
pro) ‘ gn 
lesion. Left shoulder normal for comparison. 
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Fic. 3. Tuberculosis of coracoid process. Conventional anteroposterior view on the right shows destructive 
lesion hidden by adjacent bones. Special coracoid view on the left shows lesion free of superimposed 


shadows. 


onstration in each individual case depends 
entirely upon the degree of dorsal kyphosis. 
The sway-backed subject due to the fact 
that his shoulder will be flat on the table 
will require an average central ray angula- 
tion of from 15°-20° toward the head. The 
round-shouldered subject will require an 
average angulation of from 30°—35 


Fic. 4. Special coracoid view of normal 
shoulder for comparison. 


PROCEDURE 


Posture 

Patient supine. 

Center affected coracoid process to midline 
of the Bucky. 

Elevate the opposite shoulder enough to 
place scapula parallel with plane of film. 
Abduct the arm slightly, supinate and 
immobilize the hand. 

Central ray 

Direct central ray to affected coracoid 
process at an average angle of from 20°- 
30° toward the head. 

Film position 

Adjust position of cassette so that the mid- 
point of film coincides with the central 
ray. 

Respiration 
Suspend respiration at end of exhalation. 


CaseE1.N.L. 


Request 
Right shoulder. 
Clinical diagnosis 
Subdeltoid bursitis. 
Positions 
(a) Anteroposterior conventional. 
(b) Special projection—anteroposterior, 25 
central ray angulation toward head. 
Technique 
65 kv., 50 ma-sec., 36 inch distance. Bucky 
diaphragm. 
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Fic. 6. Special pos- 


Fic. 5. Conventional view of the shoulder on the left, showing fractured clavicle. The base of the coracoid 


is obscured by the superimposed acromion. On the right, special posteroanterior view of clavicle also 


reveals clearly fracture of coracoid. 


Roentgenological findings 
Large area of rarefaction with poorly defined 
borders situated in the upper portion of the 
glenoid process and neck of the scapula ex- 
tending into the base of the coracoid process. 
Roentgenological diagnosis 
Metastatic neoplastic process. 
Pathology 
Curettage of neck of right scapula. 
Pathological report No 88723—Malignant tu- 
mor, probably metastatic. 


Case 11. S. P. 


Request 
Left shoulder. 


teroanterior view of 
clavicle which also 
shows fractures of 
clavicle and cora- 
coid (process) clear- 
ly. 


Clinical diagnosis 
Tuberculous bursitis. 
Positions 
(a) Anteroposterior conventional. 
(b) Special projection—anteroposterior, 30° 
central ray angulation toward head. 
Technique 
70 kv., 50 ma-sec., 36 inch distance. Bucky 
diaphragm. 
Roentgenological findings 
Destructive lesion involving the tip of the left 
coracoid process. 
Roentgenological diagnosis 
Tuberculous osteitis. 
Aspiration biopsy 
Tuberculosis. 
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Fic. 7. Photographic demonstration of the special 
anteroposterior projection for the coracoid proc- 
ess. 


CLAVICLE 


The most commonly used projections for 
the clavicle are the posteroanterior view 
and the anteroposterior infrasuperior view. 
However, it is felt that a special projection, 
one of the two recommended by Quesada,’ 
is advisable. The patient remains in the 
posteroanterior position throughout the ex- 
amination. 


PROCEDURE 


Posture 
Posteroanterior, preferably erect for the 
patient’s comfort, or recumbent. Center 
the clavicle to the midline of the Bucky, 
arms alongside of body. Turn the face 
away from the affected side to prevent 
superimposition on the clavicle. 
Central ray 
Direct central ray to mid-point of clavicle 
at an angle of 45° toward feet. 
Film position 
Adjust cassette so that mid-point of film 
will coincide with central ray. 


Respiration 
Suspend respiration at the end of exhala- 
tion. 
Technique 
70 kv., $0 ma-sec., 36 inch distance. Bucky 
diaphragm. 
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Fic. 8. Photographic demonstration of the special 
posteroanterior projection for clavicle and cora- 
coid process. 


Case Il. 
Request 
Left shoulder. 
Clinical diagnosis 
(a) Fracture of clavicle and 
(b) humerus. 
Positions 
(1) Posteroanterior conventional. 
(2) Special projection—posteroanterior, 45° 
central ray angulation toward feet. 
Technique 
70 kv., $0 ma-sec., 36 inch distance. Bucky 
diaphragm. 
Roentgenological findings 
(1) Fracture of clavicle. 
(2) Fracture of coracoid process. 


Department of Radiology 

Mt. Sinai Hospital 

New York, N. Y. 
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ABSTRACTS 


OF ROENTGEN AND 


RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


LysHotmM, Erik. Experiences in ventriculog- 
raphy of tumours below the tentorium. 
Brit. We Radiol., Nov., 1946, 19, 437-452. 
This paper was read as the Mackenzie David- 

son Memorial Lecture before the British Insti- 
tute of Radiology. The author discusses the 
467 subtentorial lesions which were seen during 
a period of fifteen years and which were in- 
vestigated by ventriculography. The lesions 
encountered included aqueduct stenosis, arach- 
noiditis, and tumors of the corpora quadrigem- 
ina, pons, cerebellopontine angle, suprafastigial 
and infrafastigial portions of the vermis, and 
cerebellar hemispheres. Most of the diagnoses 
were verified and in many of the cases pre- 
sented, the ventriculographic and gross patho- 
logical findings are depicted together. 

Localization of tumors of the quadrigeminal 
plate was accurate in slightly more than half 
of the cases. Of 58 vermis tumors there was 
accurate localization possible in 49. In cere- 
bellar hemisphere tumors it was possible to 
locate the lesion exactly in 7! of 75 cases. 

The paper consists mainly of illustrations 
with line drawings for explanation. The various 
lesions are all well shown, and an explanatory 
note concerning the ventriculographic and 
pathologic findings is given with each. Since 
the important part of the article is its illustra- 
tions, it should be seen.—E. F. Lang. 


NECK AND CHEST 


Peirce, CarLteton B., CrutcHiow, Everetr 
F., HENDERSON, ARTHUR T., and McKay, 
Joseru W. Transient focal pulmonary edema, 
Am. Rev. Tuberc., July, 1945, 52, 1-14. 


The authors make a complete review of the 
literature on Léffler’s syndrome and report 8 
cases. It is concluded that the evanescent and 
variable areas of increased pulmonary density 
are focal zones of transient pulmonary edema 
probably associated with the allergic state; 
they are a local manifestation of the individual’s 
response to an allergen elsewhere, not an in- 
flammatory nodule nor a more general reaction. 


In the authors’ cases the eosinophilia and 
roentgenographic pulmonary involvement were 
out of all proportion to the clinical evidence of 
the disease. 

A note of warning is sounded that care be 
exercised to ensure that no such cases be stig- 
matized with the diagnosis of tuberculosis or 
tuberculosis suspect on one roentgenographic 
observation. Careful clinical history and phys- 
ical examination are still required for diagnosis. 

James F. McCort. 


GrossMANN, Maria E, Pulmonary oil embol- 
ism. Brit. f. Radiol., May, 1946, 79, 178-180. 


Pulmonary embolism is fortunately a rare 
complication, following uterosalpingography. 
Several cases of oil embolism have been re- 
ported prior to this paper. Fatal cases have 
also been reported following the injection of oil 
into the urinary bladder and urethra. An in- 
teresting case of pulmonary and cerebral em- 
bolism has been described by Hemmeler (1939). 
He demonstrated fine oil droplets in the lungs 
two days after the injection. 

The author describes 2 more cases of massive 
pulmonary embolism following investigation 
for sterility. Chest films in both cases demon- 
strated tiny sharply defined dense opacities, 
scattered over both lung fields with a fine 
reticular distribution. Dense linear and V- 
shaped opacities were attributed to opaque oil 
embolism of the pulmonary arteries, arterioles, 
and capillaries. The roentgen appearance in 
both cases is comparable to Walther’s experi- 
mental findings produced by injecting 1 cc. of 
40 per cent lipiodol into the ear vein of a 
rabbit.—K. K. Latteier, 


LOEWENSTEIN, Ernst. Congenital tubercu- 
losis; its clinical importance. dm. Rev. 
Tuberc., March, 1945, 57, 225-230. 


1. Congenital infection occurs from the 
placenta and therefore not earlier than the 4th 
month of pregnancy. Germinal infection plays 
no role. Infection by aspiration or ingestion of 
amniotic fluid is rare. 

2. Placental tuberculosis is far more frequent 
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than is generally known, even in cases with very 
small lesions in the lungs. 

3. Congenital foci, especially in the liver may 
heal spontaneously. 

4. Blood from the umbilical cord contained 
tubercle bacilli in 3 babies whose mothers had 
rheumatic endocarditis; all 3 babies stayed well. 
Bacilli were found in the blood from the um- 
bilical cord of 9 cases out of $9 tuberculous 
mothers; 1 baby died of miliary tuberculosis. 
Positive umbilical cord blood was found in 2 
out of 210 apparently healthy mothers; the 2 
babies remained well. 

5. Therefore, the prognosis of congenital 
tuberculosis is not absolutely hopeless, espe- 
cially when the blood invasion occurs only dur- 
ing delivery.—Fames F. McCort. 


Reisner, Davin, and Downes, Jean. Minimal 
tuberculous lesions of the lung. 4m. Rev. 
Tuberc., May, 1945, 57, 393-412. 

This is a study of the clinical significance of 
the tuberculous lesion of the lung of minimal 
extent. It is based on a study of 469 cases, the 
majority of which were observed for a period 
of five years or longer. The classification ‘“‘mini- 
mal tuberculosis” includes lesions of diverse 
types, ranging from those of an apparently 
recent origin through those showing various 
gradations of healing, to lesions of an obviously 
old and obsolete type. The majority of the pa- 
tients showing involvement of minimal extent 
are asymptomatic and aside from the roent- 
genological findings present few objective cri- 
teria for evaluation of their clinical significance. 

The character of the lesion at the time of 
initial diagnosis was found to be closely re- 
lated to the behavior of the lesion and risk of 
progressive disease. Lesions of the exudative or 
exudative-productive type are characterized 
by an unstable behavior and a distinct tending 
to progression. Progression was observed inh 
about one-half of the white patients and in 61 
per cent of the non-whites. On the other hand, 
lesions classified as of productive-fibrotic cr 
fibrocalcific character have shown a stationary 
behavior in the majority of instances, progres- 
sion or instability having occurred in only § per 
cent of the white and in 14 per cent of the non- 
white patients. Lesions of the fibrocalcific type 
showed the highest rate of stability, progression 
being a rather exceptional occurrence in this 
type of involvement.—Yames F. McCort. 
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Lonc, Esmonp R., Tuberculosis as a military 
problem. 4m. Rev. Tuberc., June, 1945, 57, 
459-504. 

Exclusion of tuberculosis from military sery- 
ice under current conditions is dependent on 
rapid, mass roentgen-ray methods. Cases de- 
veloping in the United States Army in World 
War II for the most part represent extension 
from small areas of infiltrative tuberculosis not 
previously detected. Extension from scarred 
and calcified primary lesions has not been dem- 
onstrated. The author who served as consultant 
for tuberculosis to the Surgeon General states 
that the total admission and discharge rates 
in our Army in World War II are approximately 
one-tenth of those prevailing in World War I. 

The predominant type of tuberculosis oc- 
curring in our army was the chronic ulcerative, 
pulmonary form. Acute forms were relatively 
rare, at least in the white race and indications 
were not evident that climate or any specific 
environment is a factor in the development of 
fulminating disease.—Fames McCort. 


Curistiz, A., and Peterson, J. C. Histo- 
plasmin sensitivity. 7%. Pediat., Oct., 1946, 
29, 417-432. 

The authors have shown in previous studies 
that there was a definite correlation between 
histoplasmin sensitivity and lung calcifications. 
They also, together with other investigators, 
have found a marked geographical variation in 
the prevalence of pulmonary calcifications and 
histoplasmin sensitivity. The present study 
which elaborates on the previous ones is based 
on three groups: (1) 181 children from an in- 
stitute for the care of children in Middle Ten 
nessee aged from 2-19 years and 315 children 
from a Tennessee industrial school drawing 
from the whole state of Tennessee and ranging 
in age from 6-19 years; (2) 1,255 students from 
Vanderbilt University approximately 50 per 
cent of whom were natives of Tennessee, and 
(3) 381 patients from Vanderbilt University 
Hospital, mostly residents from Middle Ten- 
nessee. Both the highest and lowest economic 
groups were represented. 

Of the three groups a total of 1,107 cases had 
chest roentgenograms and tuberculin and histo- 
plasmin skin tests. Sixty-two per cent of the 
Tennessee residents who were sensitive to histo- 
plasmin and not to tuberculin had pulmonary 
calcifications and only 42 per cent who were 
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tuberculin sensitive and histoplasmin negative 
showed similar calcifications. 

For non-residents of Tennessee the figures 
were 51.4 per cent pulmonary calcifications 
among the histoplasmin sensitive tuberculin 
non-sensitive group and 40 per cent for the 
tuberculin sensitive histoplasmin non-sensitive 
group. 

Among 610 residents of Tennessee who show- 
ed pulmonary calcifications 87.4 per cent were 
histoplasmin sensitive and only 18.8 per cent 
tuberculin sensitive. The histoplasmin sensitiv- 
ity was found to increase rapidly with increasing 
age from 1.9 per cent in the first year of life to 
go per cent in the 21-22 year group. 

The development of tuberculin sensitivity 
showed a marked difference in the different 
economic strata. In the group from the lower 
economic stratum tuberculin sensitivity rose 
from 6.1 per cent in the 1-2 year age group to 
42.8 per cent in the 17-18 year age group. In 
the higher economic stratum group the Uni- 
versity group, the tuberculin sensitivity for 
the 17-18 year group was only 12.6 per cent. 

No cases of pulmonary calcification were 
seen below five years of age but the incidence 
rose rapidly to §7.7 per cent in the 9-10 year 
group and then gradually to 66.7 per cent in 
the 19-20 year group. 

In the graphic plotting of the above statistics 
a very close and definite correlation becomes 
apparent between histoplasmin sensitivity and 
pulmonary calcifications. The same correlation 
does not seem to exist with tuberculin sensitiv- 
ity. When the statistical groups are broken 
down on a geographical basis the correlation 
between histoplasmin sensitivity and pulmon- 
ary calcification is very close. In general, it 
was noted that the percentage of histoplasmin 
reactors was higher in the states of the western 
Appalachian slope and those just west of the 
Mississippi River. 

As to the significance of histoplasmin sensi- 
tivity 5 per cent of children in the 4—5 year age 
group are histoplasmin sensitive and were 
without any clinically significant infection. It 
has no value as an exclusion test since most 
cases with proved advanced histoplasmosis 
were histoplasmin-negative. The test is prob- 
ably satisfactory, according to the author, as 
an exclusion test in mild acute, subacute and 
chronic cases. This would be comparable to 
the energy seen in tuberculin testing during 
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miliary infections. It also seems likely that 
histoplasmosis gives many nonspecific reactions 
and may serve only as an index of sensitivity 
to a group of fungi.—Ro/fe M. Harvey. 


Warina, J. I., and Greco, D. B. Pulmonary 
calcifications and sensitivity to histoplasmin 
in Charleston, S. C. 4m. F. Dis. Child., Feb., 
1947, 73,5 139-142. 


In a study of children of school age inCharles- 
ton County, S. C., contact tests with tuber- 
culin and roentgenograms on 14 by 17 inch 
paper films were made on 494 children. Intra- 
dermal tests with histoplasmin could not be 
arranged for all the children. However, 8 with 
pulmonary calcification and negative reactions 
to tuberculin were re-examined and each was 
given an intradermal injection of 1: 100 dilution 
of histoplasmin, and simultaneously an intra- 
dermal test with o.1 mg. of old tuberculin was 
done. Five of the 8 reacted positively to histo- 
plasmin. All of the § had either lived in or made 
prolonged visits in Kentucky, Tennessee, 
Alabama or Mississippi within the area of high 
incidence or sensitivity as determined in the 
study of the United States Public Health Serv- 
ice. The incidence of sensitivity to histoplas- 
min in school children was less than 2 per cent. 
The appearance of calcified pulmonary lesions 
in children associated with sensitivity to histo- 
plasmin, was less than I per cent and it ap- 
peared to be an imported problem. 

Three patients who were sensitive to histo- 
plasmin showed roentgenographically multiple 
discrete calcifications more or less concentrated 
in the inner third of the pulmonary lung fields 
of both lungs, with bilateral hilar glandular cal- 
cifications. One of these patients reacted to 
both intradermal tests. Lesions of healed pri- 
mary tuberculosis usually tend to be single 
nodules in the pulmonary fields with only one 
lymphatic course to the hilar nodes with few 
nodes calcified. These are generally more com- 
pletely calcified and larger than those seen in 
histoplasmosis. However, in 2 patients who re- 
acted positively to histoplasmin, rather large 
calcified solitary nodules were found, one of 
which appeared to be only partially calcified, 
emphasizing the impression that no reliable 
distinction can be made by roentgenographic 
appearance only. One patient who reacted 
negatively to both tests showed definite solitary 
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calcified nodules in each pulmonary field and 
in the left hilar nodes.—R. S. Bromer. 


Camiet, Mortimer R. Roentgenology of the 
massive conglomerate lessions of silicosis. 
Am. Rev. Tuberc., June, 1945, 57, §27-§531. 
The author gives the following diagnostic 

criteria. Two cases are discussed. 

1. Subapical or subclavicular location of the 
lesions is most common; the process is often 
located in the apices of the lower lobes. 

2. The lesions are almost invariably bilateral. 

3. There is a tendency toward symmetry. 

4. There is frequently a clear zone of emphy- 
sema surrounding the lesions and separating 
them from both the hila and the chest wall. 
The separation from the hila is an important 
sign, since it excludes at once lesions which 
might arise in the hilar lymph nodes, such as 
Hodgkin’s disease. 

5s. Emphysema over the remainder of the 
lung fields is almost invariably present. 

6. The position of the lesions is usually longi- 
tudinal. The shape of these lesions does not 
form standard patterns, as may be seen with 
neoplasms or infarction, but their longitudinal 
position is helpful in recognition. 

7. Confirmatory typical nodulation may be 
present. 

8. The lesions in the separate lung fields in- 
cline toward a similar density and appearance. 
With primary carcinoma or tuberculosis on one 
side with spread to the other the appearance in 
the opposite lung field is different. The density 
may be much greater than with neoplasms. 

g. Fibrous strands are frequently seen radiat- 
ing outward from the lesions. 

10. Diaphragmatic deformities are frequent. 
Limitation of diaphragmatic motion is common, 
11. The trachea is usually in the midline. 

James F. McCort. 


Dunner, Lasar, Hermon, R., and BaGnaL_t, 
D. J. T. Pneumoconiosis in dockers dealing 
with grain and seeds. Brit. Ff. Radiol., Dec., 
1946, 79, 506-S11. 


In London many ships containing grain are 
unloaded. Previously the work was done by 
men and shovels, but recently suction appara- 
tus has been used. Either method produces 
much dust which is necessarily inhaled by the 
workers. A group of 55 dock workers who had 
had more or less prolonged contact with such 
dust was examined, and of the total, 26 had 
active pulmonary tuberculosis. Of the rest, 
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there were II cases of pneumoconiosis. These 
were carefully questioned to exclude the possi- 
bility of previous occupation in a dusty trade. 

The kinds of grain handled were oats, barley, 
wheat, and maize, particularly; but there were 
also seeds, such as millet, cotton, dari, and rape. 
The worst grain for dust production was barley; 
the worst seed, cotton. 

Samples of various dusts were examined for 
their silica (silicon dioxide) content. When the 
silica content is compared with that of dust 
known to be highly dangerous, it is seen that 
the dusts from these grains are potentially 
dangerous. No tubercle bacilli were found in 
the samples examined bacteriologically. 

The diagnosis of pneumoconiosis was based 
on the roentgen findings rather than on clinical 
evidence for case finding. The ages of the eleven 
men with pneumoconiosis varied between 
thirty-six and fifty-nine years, and the duration 
of the occupation between two and forty years, 
with the average twenty-two. Most of these 
patients had had a cough for a long time, usu- 
ally productive, had experienced dyspnea, 
with either a gradual or abrupt onset, and most 
were in good physical condition. The degree of 
dyspnea was not always consistent with the 
roentgen pulmonary findings. Likewise, there 
was considerable discrepancy between clinical 
signs and roentgenological manifestations. The 
roentgen findings were usually reticulation, 
mottling, fibrosis, or a combination of these, in 
any part of the lung. 

The authors feel that the lesions are caused 
by the dust, but are unable to state which type 
of dust or what part of the dust causes the 
changes. They have demonstrated a dangerous 
amount of a known pathogenic agent.—F. F. 
Lang. 


Scott, L. D. W., Park, S. D. Scorr, and Len- 
pruM, ALAN C. Symposium; the clinical, 
radiological and pathological aspects of pul- 
monary haemosiderosis. Brit. F. Radiol., 
Mar., 1947, 20, 100-107. 


Any pulmonary hemorrhage may result in 
deposition of hemosiderin in the lungs. It can 
be demonstrated roentgenologically in two 
conditions: pulmonary hemosiderosis of chil- 
dren, and mitral stenosis. A common occurrence 
in rheumatic heart disease with mitral stenosis 
is hemoptysis, and in some patients with a 
considerable degree of bleeding the focal de- 
posits of hemosiderin may be demonstrable 
roentgenologically. The picture is that of miliary 
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deposits in the lung in rare instances. More 
often, in localized areas in the lung the faint 
deposits may be shown. In some individuals 
the deposits can be shown in roentgenograms 
of the lung after removal at autopsy when 
roentgenograms taken during life did not show 
them. 

Occasionally the roentgen appearance is such 
that a diagnosis of miliary tuberculosis is sug- 
gested. Faint pulmonary hemosiderosis may be 
mistaken for vascular engorgement in conges- 
tive failure, but with improvement in the pa- 
tient’s clinical picture the vascular engorgement 
disappears while hemosiderin deposits persist. 
Other diseases which might give a similar ap- 
pearance are pneumoconiosis, carcinomatosis, 
lymphangitis, bronchiolitis, miliary 
abscesses, leukemic infiltration, miliary chorion- 
epithelioma, status lymphat- 
icus, syphilis, and fungus infections of various 


sarcoid, 


Sarcomatt ISIS, 


kinds.—E. F.. Lang. 

Woop, Davin A., and Pierson, Puitie H. 
Pulmonary alveolar adenomatosis in man; 
is this the same disease as Jaagsiekte in 
sheep? dm. Rev. Tuberc., March, 1945, 57, 
205-224. 


The authors report a case of histopathologi- 
cally benign pulmonary epithelial,adenomatosis 
occurring chiefly in the right lower lobe of a 
telephone operator, fifty-seven years of age. 
Dyspnea with an initial dry cough gradually 
becoming productive was a prominent feature of 
the disease. Clinically the pulmonary adeno- 
matosis was confined to the right lower lobe 
for a year. Foci, however, were found in the 
other lobes upon postmortem examination. 

Histopathologically, the most prominent 
feature found was the multicentricity of hyper- 
plastic columnar epithelial cells lining the al- 
veolar walls, showing all degrees of proliferation 
from single lining to papillary and cyst adenom- 
atous arrangements. In all sections there was 
a striking preservation of alveolar stroma de- 
void of epithelial invasion. Only hyperplastic 
alveolar changes were found, none: being pres- 
ent in the bronchi.—Fames F. McCort. 


TERPLAN, KoRNEL. 
human tuberculosis. 


Anatomical studies on 
XIII. Incidental find- 
ings of isolated tuberculous foci in the lungs 
apart from the primary complex (“focal ex- 
tension”). 4m. Rev. Tuberc., Feb., 1945 57, 
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This study is based on detailed morphological 
analysis of tuberculous lesions in 6 children and 
49 adults, including 3 cases of progressive pri- 
mary tuberculosis in children and 1 case of 
active primary tuberculosis in an adult. In the 
remaining 45 cases with various causes of death 
the tuberculosis lesions were incidentally ob- 
served postmortem. In all of them, one or more 
additional focal lesions, apart from the primary 
complex, were found with the same histopatho- 
logical structure and of either the same or only 
slightly smaller size as the primary focus. These 
additional lesions, whose post primary charac- 
ter was clear because the regional complex was 
missing, were located in various parts of both 
lungs, including the upper (apical and sub- 
apical) portions of the upper lobes. 

Anatomical and topographical analysis of 
these lesions, especially of those found in a 
relatively recent state, suggests intrabronchial 
spread from one or more primary lesions in 
their early active phase as an important path- 
way. Grossly marked penetration from tuber- 
culous hilar lymph nodes through the wall of 
the bronchus into the bronchial mucosa can 
also lead to focal lesions of primary focus char- 
acter. In the majority of the cases studied there 
was no evidence of hematogenous tuberculosis. 
—Fames F. McCort. 


TERPLAN, KorRNEL. Anatomical studies on 
human tuberculosis. XIV. Tuberculous le- 
sions in the apical and subapical field in con- 
nection with primary tuberculosis. 4m. Rev. 
Tuberc., Feb., 1945, 57, 171, 


This morphological study was undertaken 
to determine how far clinical observations, sug- 
gesting that primary tuberculosis in adult life 
produces directly a more or less diffuse infiltra- 
tion of the apical and subapical areas, could be 
supported by anatomical evidence obtained 
from detailed gross and histological analysis. 
Of 330 cases with various anatomical findings 
of tuberculosis, including 55 fatal cases of 
tuberculosis, localized tuberculous lesions from 
1 to § cm. below the apex, without a recogniz- 
able primary focus, were present in only 6 
instances. Thus this apparently primary tuber- 
culous infiltration of the upper portions of one 
upper lobe proved a rather infrequent occur- 
rence, below 2 per cent of the total incidence 
of tuberculous lesions found postmortem in 330 
adult cases. If only the cases of acute or chronic 
fatal tuberculosis are included, this percentage 
is below 4.—Fames F. McCort. 


133° 


| 


446 


TERPLAN, KorNneL. Anatomical studies on 
human tuberculosis. XV. Restricted pulmo- 
nary reinfection. 4m. Rev. Tuberc., Feb., 1945, 
51, 172-200. 


The anatomical and histological picture of 


true exogenous, reinfection, presented for the 
most part by lesions few in number or single, 
is described on the basis of complete morpho- 
logical analysis in 28 cases. In all, the reinfec- 
tion lesions were found incidentally postmortem 
and were of no clinical significance. In all there 
was a typical old primary complex present, 
with the primary focus and the corresponding 
regional lymph node lesions in a completely 
obsolete state, and with no sign of exacerbation 
in either the focus or the lymph nodes. There 
was no trace of old hematogenous tubercles 
anywhere, including the lungs, which could 
have been formed at the time of the first infec- 
tion. In the absence of any complicating se- 
quelae beyond the old, obsolete complex, the 
exogenous nature of the subapical and apical 
reinfection lesions appeared beyond doubt in 
these cases.— James McCort. 


TeRPLAN, Kornet. Anatomical studies on 
human tuberculosis. XVI. Progressive rein- 
fection. Part 1. dm. Rev. Tuberc., April, 
1945, 57, 321-350. 


The anatomical picture in 18 cases of exog- 
enous, progressive pulmonary reinfection tu- 
berculosis is presented. In 15 of them 3 were the 
typical obsolete remnants of a primary pul- 
monary infection, in I a primary intestinal in- 
fection was present. In the remaining 2 cases 
primary focus or foci were obscured among 
multiple apical and subapical calcified tubercles 
of apparently post primary character; the hilar 
lymph nodes regional to these areas, however, 
were distinctly calcified, just as in any typical 
obsolete primary complex. 

The anatomical-histological analysis of the 
entire material pointed in all cases to the exog- 
enous nature of these post primary reinfection 
lesions. They were found in typical subapical 
and apical location in 17, and in the left lower 
lobe in 1 case. Lymphogenous spread from the 
progressive post primary reinfection lesions 
was pronounced in Io cases out of 18; in some 
of them with massive caseation of the entire 
bronchomediastinal lymph node chain.—Fames 
J. McCort. 


TeERPLAN, Kornet. Anatomical studies on 
human tuberculosis. XVII. Progressive rein- 
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fection. Part 2. dm. Rev. 


1945, 57, 351-338. 


In this paper the anatomical findings in 12 
cases of pulmonary reinfectious lesions com- 
bined with various forms of hematogenous 
tuberculosis are presented. The cause of death 
was not phthisic destruction of the lungs but 
hematogenous tuberculosis in all, including 
overwhelming miliary tuberculosis in 4, tuber- 
culous meningitis in at least 3, tuberculoma of 
the brain, tuberculosis of the spine, tuberculous 
destruction of the adrenal glands and tuber- 
culous serositis. 

With one exception there was anatomical 
evidence of lymphogenous progression to the 
bronchomediastinal lymph nodes from the pul- 
monary reinfection lesions. In all cases except 
one there were obsolete remnants of a primary 
pulmonary or (in one case only) intestinal com- 
plex. No trace of a possible pathogenetic link 
between the obsolete first infection and the 
usually chronic fibrocaseous super- or rein- 
fection lesions could be found.—YFames F. Me- 
Cort. 


Tuberc., April, 


TERPLAN, KorNeEL. Anatomical studies on 
human tuberculosis. XVIII. Additional ob- 
servations on progressive primary pulmonary 
tuberculosis in adults. 4m. Rev. Tuberc., 
Aug., 1945, 52, 155-163. 


The anatomical findings in 7 cases of progres- 
sive primary tuberculosis in the young adult 
from twenty to thirty years are presented. 
They resemble closely the anatomical character 
of progressive primary tuberculosis in children 
including considerable lymphogenous spread 
from the primary lesion to the regional broncho- 
mediastinal lymph nodes, cavitation of the 
primary focus followed by intrabronchial exten- 
sion and overwhelming hematogenous miliary 
seeding with tuberculous meningitis. One un- 
usual observation of caseated pleuritis contigu- 
ous to a recent primary parenchymal subpleural 
lesion—with but slight lymph node complex 
changes and with overwhelming miliary tuber- 
culosis—is also included, and an apparently 
primary progressive phthisic form of pulmo- 
nary tuberculosis in a senile person, aged ninety- 
one, is added, suggesting that remnants of a 
primary complex may leave no grossly recog- 
nizable traces in later life, especially in senility. 
—Fames F. McCort. 


TERPLAN, Kornet. Anatomical studies on 
human tuberculosis. XIX. Protracted pri- 
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mary tuberculosis in the adult, with some ob- 

servations on “‘lymphoglandular-endogenous 

reinfection (Ghon).”’ 4m. Rev. Tuberc., Sept., 

1945, 52, 312-336. 

The author states that the term endogenous 
reinfection was first used by Orth. According to 
Orth, it meant the manifestation of a new in- 
fection in a harborer of tuberculous lesions by 
the same tubercle bacilli which had infected 
the body originally. It is, therefore, in terms 
usually applied in general pathology, a recur- 
rence. This term “endogenous reinfection” was 
amplified by Ghon (Ghon, A. and Pototschnig, 
G.: Beitr. z. Klin. d. Tuberk., 1919, 40, 103) with 
the adjective “lymphoglandular” referring 
specifically to the type which is caused by a 
local reactivation and extension with lymph 
nodes, the site of older tuberculous lesions, 
while the primary focus appears completely 
healed. It is thought to be immaterial in this 
discussion whether this reactivation of the 
tuberculous process followed a state of appar- 
ently long latency, as Ghon thought in his first 
publication on endogenous reinfection, or 
whether an exacerbation of the bronchome- 
diastinal lymph node tuberculosis recurred in 
several phases. 

The anatomical findings in 6 cases of primary 
protracted tuberculosis in adults are discussed. 
Four or possibly 5 of these represent changes of 
“endogeneous lymphoglandular reinfection” 
with hematogenous dissemination involving 
especially spleen, liver, kidneys, the lurgs, 
pleura, peritoneum, and leptomeninges. A com- 
parison of the entire anatomical picture in these 
cases with that seen in exogenous reinfection 
shows that the pulmonary lesions are clearly 
of hematogenous character and that they do 
not lead to further intrabronchial progression 
as seen in the common type of pulmonary 
tuberculosis.—Fames F. McCort. 


TERPLAN, KorNEL. Anatomical studies on 
human tuberculosis. XX. Disseminated cal- 
cified small nodular hematogenous pulmo- 
nary tubercles, incidentally discovered. 4m. 
Rev. Tuberc., Dec., 1945, 52, 505-520. 


An incidental postmortem finding in a sixty 
year old white farmer who was said to have 
been always in the best of health and who was 
killed accidentally, revealed nearly 200 paren- 
chymatous calcified and chalky tubercles in 
fairly even distribution in both lungs, with no 
predilection of the apical and subapical areas, 
in the presence of multiple calcified and fibrous 
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tubercles in liver, spleen, and kidneys. This 
histopathological structure of the individual 
parenchymatous lesions does not permit any 
unequivocal interpretation in terms of patho- 
genesis without considering the anatomical 
picture in its entirety. The reported findings 
differ from those in “‘focal extension.” The com- 
plete histopathological analysis of the paren- 
chymatous pulmonary tubercles has disclosed 
various distinctive stages of structural regres- 
sion between the soft chalky-fibrous, the chalky- 
calcified and the firm stony and calcified-ossi- 
fied state. Together with the changes in the 
bronchomediastinal lymph nodes representing 
also various combinations of older and less old 
and possibly still active tuberculous lesions, 
they seem to point to protracted lymphogenous 
progression with repeated phases of hematog- 
enous spread, leading to symmetrical dissem- 
ination of small nodular calcified and chalky- 
fibrous tubercles in both lungs.—Fames 
McCort. 


Dormer, B. A., FRIEDLANDER, J., and WILEs, 
F. J. Bronchography in pulmonary tubercu- 
losis. III. Chronic fibroid phthisis—chronic 
productive tuberculosis. 4m. Rev. Tuberc., 
Jan., 1945, 57, 62-69. 


The authors use a suspension of sulfonamide 
powder in lipiodol both in diagnosis and treat- 
ment. This combination is used in the belief 
that it may sterilize chronic bronchiectatic 
areas and cavities in cases of pulmonary tuber- 
culosis in which the sputum has been positive 
for many years. It is suggested that this form 
of treatment should precede major thoracic 
surgery and that it may be a method of treat- 
ment for suppurative conditions of the lung. 

Ten cases of chronic fibroid phthisis are de- 
scribed in which the authors used this method 
of diagnosis and treatment.—Fames F. McCort. 


Dormer, B. A., FRIEDLANDER, J., and WILEs, 
F. J. Bronchography in pulmonary tubercu- 
losis. 1V. A geographical adventure. 4m. Rev. 
Tuberc., May, 1945, 57, 455-462; June, 
519-526. 


This is a study of 16 patients examined by 
bronchography using iodized oil. The authors 
conclude that the most important factor in 
both pulmonary tuberculosis and septic infec- 
tions of the lung is bronchial or bronchiolar 
block with the resulting atelectasis, cavitation 
or bronchiectasis and that the pathological 
processes of pulmonary tuberculosis are ade- 


in 
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quately explained on this basis. It is also con- 
cluded that physical signs are not to be relied 
upon as accurate indications of a pulmonary 
process.— James F. McCort. 


Dormer, B. A., FRIEDLANDER, J., and WILEs, 
KF. J. Bronchography in pulmonary tubercu- 
losis. V. Artificial pneumothorax. 4m. Rev. 
Tuberc., July, 1945, 52, 21-35. 


The mechanism of artificial pneumothorax 
is explained as follows: In an artificial pneu- 
mothorax the collapse is from the periphery. 
Reducing the subatmospheric intrapleural pres- 
sure allows retraction of the diseased area, and 
large numbers of alveoli cave in. The general 
retraction and shrinking of alveoli and con- 
nective tissue prevent further infection and tend 
to squeeze liquefied tuberculous material out of 
the blocked bronchioles leaving them patent. 
This allows healing by fibrosis of the approxi- 
mated thin walls of recent cavities and recent 
bronchiectasis in the actual area of disease. 
At the same time, the surrounding alveoli, 
which would also have become diseased if their 
bronchioles had remained blocked, are now able 
to expand and occupy the space left by the con- 
traction of the fibrosed area. In other words, 
pneumothorax is effective because it eliminates 
the blockages in the bronchial system. 

On the other hand, pneumothorax is of no 
therapeutic value in a case where the bronchial 
block persists in spite of the pneumothorax. If 
a bronchogram prior to an attempted artificial 
pneumothorax shows old-standing thick-walled 
ectatic bronchi or thick-walled cavities, then 
it is of no avail to carry on with this form of 
treatment, as the ultimate result will be that 
the bronchiectasis or the cavities will still be 
present. The authors have found by experience 
that artificial pneumothorax is not a treatment 
for chronic bronchiectasis of non-tuberculous 
origin as for chronic lung abscess and logically 
should not be effective, if the origin of the con- 
dition is tuberculous. 

Artificial pneumothorax with superatmos- 
pheric intrapleural pressure is a relic of the 
days when it was thought that the lung should 
be collapsed in the literal sense of the word. 
If persisted in, upsetting complications arise, 
the two most bothersome being tuberculous 
empyema and bronchopleural fistula.—‘Sames 


F. McCort. 


Dormer, B. A., FRIEDLANDER, J., and WILEs, 


F. J. 


Bronchography in pulmonary tuber- 
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culosis. VI. Thoracoplasty. 4m. Rev. Tuderc., 

Aug., 1945, 52, 145-154; Sept., 258-263. 

The authors observe that the recent cavity 
which will not respond to artificial pneumo- 
thorax, especially a cavity in the upper part of 
the lung, is perhaps the ideal indication for 
thoracoplasty. The results in any other stage of 
tuberculosis cannot be predicted. Some cases 
emerge with a negative sputum, some with a 
positive, but one cannot say beforehand which 
case will attain a negative sputum and which 
will not. It is this very lack of the ability to 
predict the outcome of the operation that led 
the authors to study the bronchial tree in cases 
submitted for thoracoplasty and to study its 
reaction to each stage of the operation. 

It is concluded that in a case with a single, 
relatively early apical cavity, which is the most 
suitable type for thoracoplasty, there may be 
no demonstrable bronchiectasis. In all other 
cases there is tuberculous bronchiectasis pres- 
ent before thoracoplasty and the bronchiecta- 
sis remains unchanged after the operation. It 
is this fact that makes it important to find some 
more logical form of therapy than thoraco- 
plasty.—Fames F. McCort. 


Lopce, THomas. The anatomy of the blood 
vessels of the human lung as applied to chest 
radiology. Brit. ¥. Radiol., Jan., 1946, 79, 
I-13. 


This thesis fully reviews the literature re- 
garding the anatomy of the blood vessels of 
the human lung, giving a brief review of many 
previous investigations, and pointing out the 
lack of correlation between the anatomical and 
the roentgenological appearances of these ves- 
sels. 

By the use of celloidin models, roentgenog- 
raphy of the lungs following the injection of 
the vessels with barium sulphate suspension, 
and tomography of the living subject, the writer 
translates the anatomy of the lung specifically 
into terms of chest roentgenology. 

Lodge presents detailed descriptions of all 
main branches of the pulmonary vascular tree, 
adhering largely to Ewart’s terminology with 
a few modifications. Schematic drawings and 
illustrations clarify the description. 

The bronchial tree is also discussed as there 
is a strong interdependence of the bronchial 
and vascular systems. There is a constant 
relationship of artery, bronchus, and vein 
proceeding counterclockwise in that order in 
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the right lung and clockwise in the left lung in 
the same order. The veins tend to be distant 
from the bronchi and to lie in their interspaces. 
They cross the bronchi at an angle and are 
never parallel with them. They also cross 
arteries sometimes almost at g0°. Variations 
of the pulmonary vessels are particularly likely 
to occur in the upper lobes, while variations are 
rarely found in the bronchial tree. 

The author’s anatomical studies confirm the 
existence of such variations which he lists as (1) 
variation of origin, (2) duplication, (3) size, (4) 
direction. His study of 100 normal chest roent- 
genograms shows that many vessels can be iden- 
tified and also gives some idea of the varia- 
tions which may occur within the limits of 
normality. His studies also permit him to de- 
scribe the following characteristics of a blood 
vessel shadow. The shadows present a homo- 
geneous opacity diminishing gradually in cal- 
iber and maintaining their constant relation- 
ship to an accompanying bronchus. They are 
either straight or gently curved but never 
tortuous. The shadow shows clearly defined 
edges and obviously proceeds toward the hilum 
of the lung or corresponds to the direction of a 
known normal vessel.—K. K. Latteier. 


Gross, Roperr E., and Ware, Paut F. The 
surgical significance of aortic arch anomalies. 
Surg., Gynec. & Obst., Oct., 1946, 8}, 435-448. 


A brief résumé is made of the more common 
abnormalities of the aortic arch and the large 
arteries which arise from it. Many of the anom- 
alies do not give important symptoms but 
others have considerable significance since they: 
(1) give rise to pressure on the esophagus and 
trachea; (2) impose a burden on the heart be- 
cause of an arteriovenous type of shunt; or (3) 
lead to severe derangements in the circulation 
because of an obstruction in the aortic path- 
way. 

1. In the first group of malformations under 
consideration, the esophagus or trachea (or 
both) are impinged upon by: (1) a right-sided 
aortic arch; (2) a double aortic arch; (3) a con- 
stricting ring of vessels (or remnants thereof); 
or (4) by an anomalous right subclavian artery. 

2. A right-sided aortic arch cannot be changed 
by surgical means, but if this abnormally 
placed structure is attached by a ligamentum 
arteriosum (or a patent ductus arteriosus) to 
the pulmonary artery so that this latter vessel 
is pulled back against the trachea or the left 
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side of the esophagus—then division of the 
ligament (or the ductus) should give some relief. 

3. When a double (or split) aortic arch gives 
respiratory distress, the patient can be greatly 
helped by cutting the anterior (left) limb. 

4. When dysphagia lusoria (dysphagia due 
to a lusus naturae—a trick or deception of 
nature) occurs from a right subclavian artery 
(which originates from the left side of the aortic 
arch), the symptoms can be abolished by divid- 
ing the artery so that it no longer presses on the 
esophagus. 

5. Humans with a patent ductus arteriosus 
are subject to certain hazards, particularly in 
mid-life. The shunt can greatly increase the 
work of the heart and lead to varying degrees of 
embarrassment or failure. Furthermore, the 
open ductus is frequently the seat of superim- 
posed bacterial infection. While some individ- 
uals live a long and active life with a patent 
ductus arteriosus—particularly if it is a small 
one—statistics indicate that the average length 
of life is little more than half of the normal 
expectancy. Surgical closure of the ductus has 
been shown to have very beneficial effects on 
the cardiovascular apparatus. While surgery 
can be deferred until symptoms have developed, 
the technical difficulties of operation at such 
times is considerable. In contrast, the closure of 
a ductus at an early age can be accomplished 
with a negligible risk, and hence the authors 
recommend operation in childhood or young 
adult life before complications have developed. 
A widening experience in this field makes one 
feel that ligation of a ductus is usually satis- 
factory, but that complete division of the vessel 
is a much superior procedure because it insures 
complete interruption of the shunt and pre- 
cludes any possibility of its re-establishment. 

6. Individuals with a high degree of obstruc- 
tion in the distal part of the aortic arch or in 
the first part of the descending aorta may live 
to advanced ages with little or no difficulty 
but most of then develop serious or even fatal 
complications in mid-life. Outstanding among 
the sequelae of coarctation of the aorta is hyper- 
tension which usually appears in the upper part 
of the body. With this increased pressure may 
come all of the disorders and dangers of the 
hypertensive state. Experimental observations 
show that a section of the upper thoracic aorta 
can be excised and that the open ends of the 
aorta can be satisfactorily joined. Such a pro- 
cedure has been adapted to humans; a narrowed 
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(or completely obstructed) segment of the 
aorta can be removed and the remaining ends 
of the aorta can be anastomosed. After per- 
formance of this operation, the hypertension 
is quickly relieved.—Mary Frances Vastine. 


Wess, Morris, and Lone, Leonarp. Simple 
non-sphincteric localized esophageal spasm. 
Am. F. Digest. Dis., Dec., 1946, 73, 375. 


Spasm of the upper end of the esophagus 
(cricopharyngeal spasm) and of the lower end 


(cardiospasm) are common entities. Spasm of 


the remainder of the esophagus is usually sec- 
ondary to organic disease but simple non- 
sphincteric spasm does occur. It may be either 
localized or diffuse, the former type probably 
being the most common. Either type may oc- 
cur in any portion of the esophagus and may be 
transient or prolonged. Although simple non- 
sphincteric spasm apparently is not frequently 
diagnosed, it probably is more common than 
the literature would indicate since the condition 
may be of very short duration and the symp- 
toms too mild to require roentgenographic 
study. It may occur in any age group and both 
sexes are equally affected. The exact ‘etiology 
is still in doubt. Nervous instability plays an 
important part; however, reflex stimulation 
from lesions of thoracic or abdominal viscera 
may also be exciting factors. 

Fither dysphagia or pain may be the out- 
standing symptoms, the pain varying from a dull 
substernal ache to severe shooting paroxysms 
and may lead to a diagnosis of angina pectoris. 

In the reported case the patient’s statement 
that he swallowed lye during childhood made 
appear on admission that this was an organic 
stricture of the esophagus. The roentgeno- 
graphic examination at this time seemed to 
support this. But the history of previous at- 
tacks with asymptomatic intervening periods 
together with roentgenographic and esophago- 
scopic findings of obstruction that were tran- 
sient in an individual with nervous instability 
indicates its functional nature. The lack of evi- 
dence of organic disease, intrinsic or extrinsic, 
supports this impression. 

The case is unusual in that the spasm is 
localized in the upper third of the esophagus 
but below the cricopharyngeus. The symptoms 
are very similar to those seen in cricopharyngeal 
spasm and differentiation from it or organic 
obstruction would be difficult without roent- 
genographic and/or esophagoscopic examina- 
tion.—Franz F. Lust. 
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Rarsky, Henry A., and Herzic, WILLIAM, 
Scleroderma with oesophageal symptoms, 
Gastroenterology, Jan., 1946, 6, 35-39 


It is well known today that scleroderma is 
recognized as the skin manifestation of a disease 
which affects several systems of the human or- 
ganism. In the 2 reported cases, the skeletal, 
vascular and gastrointestinal systems showed 
typical alterations aside from the skin changes. 
The differential diagnosis may be confusing 
and misleading, depending upon the signs and 
symptoms presented at the onset of the disease. 
The first case showed circulatory impairment 
in the hands and feet initially which could have 
been interpreted as Raynaud’s or Buerger’s 
disease. The dysphagia, which appeared later on 
could Jead one to suspect the patient had an 
idiopathic cardiospasm, a Plummer-Vinson 
symptom, neoplasm of the esophagus, a diver- 
ticulum or possibly a peptogenic disturbance. 
The patient finally presented almost simultane- 
ously arthritic and skin changes which are fre- 
quently seen in osteorheumatoid arthritis. 

The biopsy showed normal squamous cells. 
Perhaps the biopsy of the atrophic area did not 
penetrate deeply enough. The roentgen study 
of the esophagus showed that the lower half 
was markedly dilated with spasm (achalasia) 
at the cardia. Under the fluoroscope one could 
see the cardia relax after a while and the barium 
enter the stomach. 

The findings were very similar in the second 
reported case.—Franz 7. Lust. 


ABDOMEN 


MENDELSOHNN, E. A. Hiatus hernia of the stom- 
ach as a source of gastro-intestinal bleeding. 
Radiology, May, 1946, 46, 502-506. 


The hiatus hernia may or may not be com- 
bined with a congenitally short esophagus. In- 
sufficiency of the muscular hiatus and of the 
surrounding connective tissue, acquired with 
advancing age, is considered the decisive etio- 
logic factor. 

The cause of bleeding in hiatus hernia is con- 
sidered to be venous congestion in the herniated 
portion of the stomach due to muscular com- 
pression of the diaphragm. The swollen and 
congested mucosal layer can easily be trau- 
matized with production of superficial bleeding 
erosions or deeper ulceration. 

Sixteen cases of hiatus hernia of the stomach 
have been observed in 1,000 consecutive gastro- 
intestinal examinations at the Sparks Memorial 
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Hospital and the Holt-Krock Clinic. Four case 
histories are given in detail demonstrating 
hiatus hernia of the stomach as the source of 
intestinal bleeding, manifesting itself in hema- 
temesis, melena or microcytic anemia. 

The symptoms of hiatus hernia may simulate 
coronary artery disease and intra-abdominal 
conditions.—F. B. Markunas. 


Scott, W. G. Radiographic diagnosis of pro- 
lapsed redundant gastric mucosa into the 
duodenum, with remarks on the clinical sig- 
nificance and treatment. Radiology, June, 
1946, £6, 547-568. 


Because gastric mucosa prolapsing into the 
duodenum is often diagnosed as duodenal ulcer 
or duodenitis and when recognized is consid- 
ered of no clinical significance, Scott has re- 
viewed the subject. His conclusions are illus- 
trated by cases seen in the military service. 

In a series of 1,346 successive roentgen exam- 
inagions of the upper gastrointestinal tract of 
young adult males, this condition was found as 
often as gastric ulcer. The etiology appears to 
be an excessive and abnormal mobility of the 
pyloric mucosa on the muscularis. 

The symptoms are not sufficiently character- 
istic to permit a clinical diagnosis. The diagno- 
sis depends on the roentgenologic findings and 
the ruling out of other gastrointestinal diseases. 
The roentgen findings are quite characteristic 
and consist of a central mushroom or cauli- 
flower-like defect in the base of the duodenal 
cap. It is practically impossible to distinguish 
prolapsing mucosa from prolapsing peduncu- 
lated tumors or polyps. 

The condition is treated surgically with ex- 
cellent results. Symptoms such as bleeding and 
persistent pain in spite of dietary regulation are 
indications for surgery.—7. H. Harris. 


Bank, JosepH, PEARCE, ALEXANDER E., and 
GitmoreE, Joun H. Hypertrophic gastritis 
simulating neoplasm. dm. F. Digest. Dis., 
Nov., 1946, 73, 344-346. 

The authors report the case of a twenty-six 
year old soldier who had been suffering from 
epigastric distress for several years. Before ad- 
mission to the hospital he had lost 8 pounds. 
The examination of the gastric contents re- 
vealed a hyperacidity. Fasting free HCl go, 
total acidity 110, highest postcibal acidity 
free 115, total acidity, 130. The roentgenological 
examination gave the impression of a large 
neoplasm in the region of the antrum ofthe 
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stomach. No peristalsis in the involved area 
could be seen. 

At operation, the surgeon had the impression 
of a polypoid tumor in the lumen of the stom- 
ach. A scar of an old prepyloric ulcer was found. 
The pathological examination showed large 
prominent rugae with extensive convolution. 
On section, the large folds showed a very thick 
mucosa, measuring up to 3. mm., with an 
exaggerated muscularis mucosae. The sub- 
mucosa appeared greatly edematous. No neo- 
plastic masses could be found.—Franz F. Lust. 


Casn, I. I., and Rappoport, A. E. Reticulum 
cell sarcoma of the stomach. Gastroenterology, 
Jan., 1946, 6, 40-49. 

A rare case of reticulum cell sarcoma of the 
stomach is reported. These cells are derived 
from the germinal centers of the lymphoid 
tissue located in the gastric submucosa. Clin- 
ically the symptoms are protean as in gastric 
carcinoma. Gastroscopically, the lesion appears 
not unlike that of an infiltrating lymphosar- 
coma. The lesion tends to ulcerate and infiltrate 
surrounding organs, and in this case, a “forme 
fruste”’ perforation was present. 

The roentgenological examination revealed 
an extensive prepyloric lesion which appeared 
polypoid in nature with small and large filling 
defects in the distal third of the stomach and 
marked enlargement and distortion of the 
gastric rugal pattern over the small area prox- 
imal to this. Some peristaltic waves could be 
observed through this same area. 

A subtotal gastric resection followed by ir- 
radiation is the therapy of choice. The prognosis 
is debatable, although the authors believe that 
five year cure is probable.—Franz 7. Lust. 


TENNENT, WILLIAM. Recent advances in in- 
vestigation of the small intestine. Brit. F. 
Radiol., Jan., 1946, 79, 22-26. 


Quite different techniques are required in 
examination of the small intestine with refer- 
ence to study of the physiological activity and 
the search for organic lesions. In studying the 
physiological activity (as in celiac disease, 
idiopathic steatorrhea, and so-called deficiency 
diseases) a fractional barium meal is the tech- 
nique of choice. Barium suspended in isotonic 
saline and heated to body temperature may, 
when taken orally at fifteen minute intervals, 
evenly fill the small intestine and allow study 
of the mucosal pattern, peristalsis, and ab- 
sorptive capacity of the gut. The organic 
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lesions (as regional ileitis, neoplasm, and in- 
testinal obstruction) are best investigated by 
means of intestinal intubation. The small in- 
testinal enema administered by gravity through 
an ordinary rubber tube directly into the duo- 
denum often allows steady filling of the small 
bowel in the same manner as with colonic 
enema. Though this method has frequently 
demonstrated adhesions, regional ileitis and 
pressure from extraluminal tumors, it is ob- 
viously dangerous to use in the presence of 
even partial obstruction. Frequently gastric 
reflux interferes with the examination. The in- 
jection of barium through a Miller-Abbott 
tube is much more satisfactory allowing local- 
ization of the site to be examined so that only 
small quantities of barium need be injected. 
The inflated balloon may be allowed to sweep 
the small amount of barium forward in front 
of it or it may be used to block the third part 
of the duodenum while barium is injected into 
the proximal duodenum and its contours studied. 
Two balloons can also be fitted to the same tube 
and used to isolate any particular segment of 
bowel.—K. K. Latteier. 


Datos, ArtHuR. Roentgenological evidence 
of appendiceal abscesses. 4m. F. Digest. Dis., 
Sept., 1946, 73, 279-284. 


Dallos discusses the roentgenological findings 
in patients where appendiceal abscess started 
weeks or months after their acute abdominal 
symptoms had subsided or in which the pa- 
tients could not recall any acute abdominal 
illness. These are cases of a chronic typein 
which as a result of a suppurative infection the 
appendix has been perforated and become 
walled off producing a localized abscess with 
tumor formation. 

The author reports 5 such cases and draws 
the following conclusions for the roentgeno- 
logical diagnosis: (1) filling defects, either ex- 
trinsic or intrinsic or both; (2) fixation of the 
cecum and last loop of the ileum; (3) elevation 
and displacement of the ileum; (4) hyperirrit- 
ability and hypermotility with cecal spasm; 
(5) sensitiveness and tenderness of the area; 
(6) no visualization of the appendix. 

The surgical procedure must be decided at 
the operation itself. In the reported cases, 1 
had an appendectomy, 1 appendectomy with 
drainage of the abscess, 2 ileotransversostomy 
and 1 an ileocecal resection.—Franz F. Lust. 


and Radium Literature Marcu, 1948 
Gauss, Harry, and Weinstein, L. J. Toxic 

sulfonamide colitis. 4m. F. Digest. Dis., Dec., 

1946, 135 373+ 

Three cases of toxic sulfonamide colitis are 
reported following the oral administration of 
sulfathiazole I instance and sulfapyridine 
in 2 instances. Although seen under different 
circumstances, the 3 patients presented singu- 
larly similar clinical pictures of the digestive 
tract complication. In all them the colon 
was swollen and hemorrhagic to the full length 
of the 2§ cm. scope. The patients all had a se- 
vere diarrhea with frequent hemorrhagic stools 
associated with severe abdominal cramps. 
With the withdrawal of the sulfonamides the 
symptoms subsided, and the colon returned to 
its normal appearance, leading to the conclu- 
sion that the hemorrhagic colitis was the direct 
result of the toxic effect of the ingested sulfona- 
mide.—Franz F. Lust. 


Cocswe.L, H. D., and THompson, HucGu C. 
Duplication of the rectum. 4m. F. Dis. Child., 
Feb., 1947573 167-177. 

Duplications of the alimentary tract or, as 
they have been more commonly called, entero- 
geneous cysts or diverticula, are of great rarity, 
especially in the rectum. The case reported in 
this paper, according to the opinion of the 
authors, is unique in that the duplication of the 
rectum assumed the characteristics of both a 
cyst and a diverticulun during the time the 
patient was being observed. 

The patient was a white girl, who on admis- 
sion to the hospital at the age of seven weeks 
had considerable distention of the abdomen 
with an umbilical hernia. The feces were loose 
and yellow and occasionally contained blood. 
Roentgenologic studies showed a large air- 
containing sac of bowel, displacing the abdom- 
inal contents to the right and apparently arising 
from the pelvis. A lateral view showed that the 
splenic flexure and transverse colon were pos- 
terior to the cyst-like shadow. No communica- 
tion between the colon and cyst could be dem- 
onstrated. The patient was operated upon. In 
commenting upon the operative findings, the 
authors state that the case offers argument in 
favor of designating the condition found as a 
“duplication” rather than as a cyst or divertic- 
ulum as both of the latter existed in this 
instance. At the time of operation a cyst (de- 
fined as any sac, normal or otherwise, especially 
one which contains a liquid or semisolid) was 
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found. After drainage, this was found to be 
unquestionably a diverticulum (a pouch, lead- 
ing off from a main cavity or tube). The patient 
had most of the usual symptoms of duplication, 
abdominal colic, distention of the 
abdomen, increased peristalsis and constipation 


namely, 


with one exception, however, vomiting. The 
latter was most probably absent because of the 
low position of compression of the bowel. 

An unusual feature was the presence of a 
large amount of air and later pus in the duplica- 
tion. The authors suggest that there must have 
been some “‘trap door” or “ball valve” mecha- 
nism which allowed the passage of gas from the 
rectum into the duplication but prevented its 
escape. It would also appear that the greater the 
intraluminal pressure existing in the duplica- 
tion, the less possibility there was of an escape 
of its contents into the lumen of the colon. 

As defined by Ladd and Gross, duplications 
of the alimentary tract are hollow structures 
which possess a muscular coat and-»are lined 
with epithelium similar to that found in some 
portion of the gastrointestinal tract. They may 
arise In any portion of the tract from the tongue 
to the anus, the most common site being the 
ileocecal valve, and may present themselves in 
any position at the periphery of the intestine, 
that is, antimesenteric or mesenteric, often lying 
between the folds of the mesentery. Their 
position in the wall of the alimentary tract also 
varies in that they may be found in the subser- 
ous or submucous layers. The shape likewise is 
inconsistent and can be tubular or globular, so 
that a variable length of bowel (a duplication), 
blind on both ends, may exist in close proximity 
to the main intestine or even inside it. In those 
instances in which a communication exists with 
the neighboring intestinal tract, the contents 
will be usually similar to those in the intestine. 
Those without a communication to the lumen 
of the bowel, are cystic and contain a clear, 
colorless, mucoid substance. 

The relief of the acute symptoms was effected 
by marsupialization of the duplication, and this 
procedure is recommended for cases of this 
type.—R. S. Bromer. 


Comrort, Manrrep W., GAmBILL, Ear E., 
and Baccenstoss, A. H. Chronic relapsing 
pancreatitis. Gastroenterology, April, 1946, 6, 
239-285; May, 376-408. 

On the basis of 29 cases of chronic relapsing 
pancreatitis without associated disease of the 


and Radium Literature 453 


biliary or gastroduodenal tracts of a degree 
sufficient to influence the clinical picture the 
following conclusions are drawn: 

(1) Chronic relapsing pancreatitis appears to 
represent the summation of repeated attacks of 
acute interstitial pancreatitis or repeated suble- 
thal attacks of so-called acute hemorrhagic pan- 
creatitis or a combination of the two types of 
pancreatitis. Interstitial fibrosis and residual 
necrosis ard atrophy are the constant chronic 
changes. Regions of calcification or stone, 
pseudo-cysts and abscess are less frequent but 
striking residua. 

(2) Chronic relapsing pancreatitis character- 
istically is a disease of recurring exacerbations 
separated by short or long intervals of relative 
clinical quiescence. During the early stages of 
the disease, the clinician may not be able to 
demonstrate existence of pathologic physiologic 
changes, yet the surgeon or the pathologist 
will be able to demonstrate pathologic changes 
in the organ. However, later in the course of the 
disease, the destruction of the pancreas will 
reach the point where disturbances of internal 
and external secretion, pancreatic calcification 
and other sequelae will be demonstrable at all 
times. 

(3) The clinical signs are recurring, prolonged 
ame of severe pains in the upper part of the 
abdomen, and disturbances of function of the 
acinar and islet cells and certain sequelae. Dis- 
turbances of function may be transitory and 
mild during the acute episodes before wide- 
spread anatomic destuction has occurred. Gly- 
cosuria and hyperglycemia, steatorrhea and 
creatorrhea appear and persist. Pancreatic 
stones and calcification appear in roentgeno- 
grams of the organ and the enlarged organ and 
cysts may be felt. 

(4) The clinical signs are due not only to the 
disease in the pancreas but also to the effect of 
the disease on neighboring organs. The most 
striking of these sequelae are obstruction of the 
common bile duct, jaundice, hepatitis, disten- 
tion of the gallbladder and obstruction of the 
duodenum. 

(5) The treatment of choice is surgical. The 
results of conservative surgical procedures (in- 
ternal or external drainage of the biliary tract 
and pancreatic cysts, pancrealithotomy, or 
gastroentrostomy for duodenal obstruction) are 
sufficiently good to warrant frequent and early 
use. Radical surgical procedures (partial or 
total pancreatectomy) may be utilized if the 
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conservative ones have failed and then only for 
the relief of persistent pains. Medical measures 
include diet, replacement therapy, drugs for 
control of pain and measures in case of shock. 
Franz F. Lust. 


GYNECOLOGY AND OBSTETRICS 


Jerreriss, D., and Samuet, Eric. Pelvigraphy. 
Brit. F. Radiol., Nov., 1946, 79, 462-468. 


Kjellberg introduced a method of examina- 
tion of the female pelvis with a water-soluble 
contrast medium as is used in excretory urog- 
raphy. The material is injected into the uterus 
and tubes through a uterine catheter, under 
roentgenoscopic control. When the uterus and 
fallopian tubes are outlined a film is made which 
gives the same information as the conventional 
examination with lipiodol. After this, more 
material is injected, and the serosal wall of the 
uterus, the ovaries, the pouch of Douglas, and 
the broad ligaments may be identified. Antero- 
posterior films are made with the patient supine 
and in each lateral decubitus. 

In the face of a hydrosalpinx, a satisfactory 
lipiodol salpingogram is usually not obtained, 
because of the viscosity of the medium. Water- 
soluble dye mixes with the fluid in the tube and 
in some views even layering of the two fluids 
may be observed. By this method ovarian tu- 
mors are easily outlined, as are tumors of the 
peritoneal aspect of the uterus. In lateral views 
the thickness of the uterine wall can be outlined 
between the two layers of opaque medium. 
Tumors in the broad ligaments may be outlined 
as space occupying defects, or by their displace- 
ment of the uterus or distortion of the tube on 
that side. 

The opaque medium is rapidly absorbed from 
the peritoneal cavity, and the procedure is no 
more dangerous than an excretory urogram 
from the standpoint of toxicity of the medium. 
The method is of course contraindicated in 
patients with recent pelvic inflammatory 


disease.—E. F. Lang. 


Auten, E. Perer. Standardised radiological 
pelvimetry. I. Quantitative aspects. Brit. 7. 
Radiol., Feb., 1947, 20, 45-54. 


Two of the factors preventing proper assess- 
ment of the importance of roentgen pelvimetry 
at present are the variation in the methods and 
the variation in the bases of interpretation. 
Each author stresses his own method, and each 
decides which features of the pelvis are of ob- 
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stetrical significance. Comparison of any two 
methods is therefore difficult. An acceptable 
standard system of pelvimetry should be ca- 
pable of measuring all the significant pelvic 
diameters with sufficient accuracy to be useful, 
It must use standard apparatus. It should be 
simple enough for one not trained in mathema- 
tics, and it must be concise and objective 
enough to be accurate in the hands of an inex- 
perienced radiologist. 

Considerable variation in opinion exists as to 
which diameters to measure. The major prob- 
lem is clarification of the status of the true or 
obstetrical conjugate. Many authors have 
questioned the importance of the anterior upper 
margin of the sacrum as the posterior end- 
point, and these would place the end-point 
where the iliopectineal lines would meet if ex- 
tended. This would place it in the plane of the 
widest transverse diameter of the brim and 
would thus represent the “‘available” antero- 
posterior diameter, according to Caldwell and 
Moloy. The author examined 12 dried female 
pelves and found that in only a minority of 
cases do these two lines lie in the same plane. 
The point on the anterior portion of the sacrum 
to be taken as the posterior point of the conju- 
gate should be that point which is closest to the 
symphysis pubis. In patients with an acute 
pubosacral angle this point may be as low as the 
lower part of the first sacral body. In the usual 
case, however, with a pubosacral angle of go 
degrees or more, the sacral promontory is more 
nearly correct. 

Other measurements of the inlet are not so 
important. The end-points of the transverse 
diameter are definite. The number of other 
measurements of the brim should be reduced to 
a minimum, since the head is available as a 
pelvimeter in most cases. 

In measurements of the midplane of the pel- 
vis, the significant transverse diameter is usu- 
ally taken as the interspinous. Actually, how- 
ever, there is considerable space anterior to this 
which is available to the descending head if the 
interspinous diameter is narrow. In this case, 
the head takes the path of least resistance and 
then the narrowest available diameter at that 
level is that between the flat bodies of the 
ischia anterior to the spines. The anteropos- 
terior diameter should be measured from the 
lower part of the symphysis to the lowermost 
fixed sacral segment. 

Measurement of the outlet is difficult because 
of the lack of definite end-points. The most im- 
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portant consideration from the standpoint of 
roentgen pelvimetry is measurement of the 
subpubic angle. This measurement is best made 
with the patient sitting on the film. 

A subsidiary method of pelvimetry is calcu- 
lation of the area of the inlet. This is an impor- 
tant method of consolidating the anteroposte- 
rior and transverse measurements which are 
given in linear dimensions. It is most useful in 
generally contracted pelves when the inlet re- 
mains a circle or a regular ellipse. When the 
inlet is flat or wedge-shaped with a considerable 
difference between the two diameters, the area 
may be misleading.—E. F. Lang. 


Auten, FE. Perer. Standardised radiological 
pelvimetry. II. Qualitative. Brit. ¥. Radiol., 
Mar., 1947, 20, 108-118. 

The shape of the pelvis, as distinguished from 
the size, is an important factor in the course of 
labor. Systems of classification have relied al- 
most entirely on the brim measurements be- 
cause these diameters are most easily measured, 
and are the most important, obstetrically. In 
order to define a pelvic type exactly, it must be 
described mathematically rather than as a sense 
impression of shape. 

There have been four important different 
systems described. In 1885 Turner classified 
pelves according to the ratio between the an- 
teroposterior and transverse diameters of the 
brim. Thoms extended this by using instead of 
the ratio the actual difference between the two 
measurements. Caldwell and Moloy use four 
main types and ten subtypes in describing the 
pelvis, and the approach is through sense im- 
pressions of shape without an exact mathe- 
matical basis. In 1942 Steele and Javert modi- 
fied the work of Caldwell and Moloy by speci- 
fying normal diameters and they devised a set 
of semigeometrical figures for superimposition 
on a roentgenogram. 

The author has examined these systems in 
some detail, and finds each wanting. The best 
compromise, he feels, is some expression of 
ratios between the five diameters of the pelvic 
brim with limiting values describing the four 
main types. 

The android type of pelvis is most satisfac- 
torily described as having a ratio of less than 40 
per cent between the posterior sagittal and the 
conjugate diameters. Suggested other stand- 
ards are: round pelvis has a brim index of 85 to 
100 per cent; long oval pelvis has a brim index 
Over 100 per cent; flat pelvis has a brim index 
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under 85 per cent. Any of these may have 
android posterior segments. 

It should be realized that greatest advantage 
to the patient can be achieved by actual con- 
sultation between the obstetrician and radiolo- 
gist while viewing the films.—E. F. Lang. 


GENITOURINARY SYSTEM 
Deminc, C. L. The prognosis and problems in 
renal tumors. 7. Uro/., June, 1946, 55, $71- 


S82. 


This article summarizes a detailed study of 82 
renal tumors seen in the New Haven Hospital 
in twenty-three years. The author found that 
only 13.4 per cent of his series of cases occurred 
in children in contrast to the commonly queted 
figures of 30 per cent. Of the 11 cases occurring 
in children only 3 were Wilms’ tumors. His 
figures also show a 19.5 per cent survival rate 
at five years, one-half of whom were free from 
disease. 

The usual sites of metastases are the lungs, 
liver, lymph nodes and the opposite kidney in 
that order. 

In regard to treatment, the author states that 
irradiation may reduce the size of the tumor in 
some cases increasing the feasibility of surgical 
removal of the tumor. It also may cause tem- 
porary disappearance of metastatic lung nod- 
ules but he feels that the value of this is out- 
weighed by the production of fibrotic pneumoni- 
tis. Irradiation should not be employed without 


a histopathologic diagnosis of a tumor which is 


radiosensitive. 

The survival rate did not seem to vary sig- 
nificantly in those with immediate treatment 
and those in whom there was a delay in diag- 
nosis and treatment.—Rolfe M. Harvey. 


Nessit, R. M., and Apams, F. M. Wilms’ 
tumor; review of 16 cases. F. Pediat., Sept., 
1946, 29, 295-303. 

The survival rate for cases of Wilms’ tumor 
has been reported as uniformly low. The best 
previously reported survival figure was that of 
Ladd and White, who reported a two year sur- 
vival of 23.3 per cent. The authors report a series 
of 16 cases with athree and one-half year survival 
rate of 50 per cent. Seventy-five per cent of 
their cases were under three years of age. 

Wilms’ tumors are usually silent and are dis- 
covered accidentally by the nurse or mother of 
the child who notices the presence of an ab- 
dominal mass. Symptoms of weight loss, pallor, 
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vomiting and pain mean delay in seeking medi- 
cal advice. The diagnosis should be suspected 
from the history of progressive enlargement of 
the abdomen in a child under five and the find- 
ing of a firm non-tender mass in the abdomen. 
The greatest difficulty in diagnosis is from an 
adrenal neuroblastoma. The diagnosis can be 
confirmed by pyelography. The character- 
istic changes in the pyelogram are: (1) distor- 
tion of the renal pelvis and calices, (2) displace- 
ment of the renal pelvis, and (3) non-visualiza- 
tion of the renal pelvis. 

Methods of treatment vary. The authors be- 
lieve preoperative irradiation should be used 
only when the size of the tumor makes opera- 
tive removal a difficult technical procedure. All 
patients should be given postoperative irradia- 


tion.— Rolfe M. Harvey. 


Aversacu, O., Brines, O. A., and Yacupa, A. 
Neoplasms of the testis. ¥ Urol., Sept., 
1946, 50, 368 374 


In a three year period at a Naval Hospital 
which had 150 beds devoted to treatment of 
malignant disease 26 autopsies were performed 
on patients who died of testicular malignancy, 
an incidence of 20 per cent of all deaths from 
malignancy. The ages ranged from nineteen to 
fifty years. History of preceding trauma was 
rarely noted. The duration of life following es- 
tablishment of the diagnosis varied from two 
to twenty-two months and varied inversely 
with the duration of the disease before the di- 
agnosis was made. 

Twenty-three of 26 cases were subjected to 
an orchidectomy. All cases received post- 
operative irradiation. This was given to the 
chest, abdomen and any enlarged nodes noted 
in the axillary and supraclavicular regions. 

The commonest presenting symptom was 
painless enlargement of the testis. In 92 per 
cent of cases a large palpable mass was present 
at the level of the celiac axis due to retroperi- 
toneal nodes. In 79 per cent of cases the liver 
was the seat of metastases. In 80 per cent of 
cases the mediastinal lymph nodes were involved. 
Metastases were present in the lungs in 85 per 
cent of cases. 

Various classifications of testicular tumors 
are discussed.—Rolfe M. Harvey. 

NERVOUS SYSTEM 
Umer, Jack L., and Mayrietp, Frank H. 
Causalgia: study of 75 cases. Surg., Gynec. & 
Obst., Dec., 1946, 83, 789-796. 
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The data from 75 


75 cases of causalgia due to 
war wounds of large mixed peripheral nerves 
have been presented and the following conclu- 
sions are drawn. 
) The pathologic mechanism is obscure. 

(2) The disorder is characterized by burning 
pain in association with vasomotor disturbances 
in the distal part of the extremity. 

(3) The vasomotor disturbances are of two 
types, vasoconstriction or vasodilatation. The 
possibility that the vasomotor state may vary 
in any case is recognized but has not been ob- 
served. 

(4) The pain can be relieved by appropriate 
sympathectomy. The sympathectomy must be 
complete, however, and with lesions involving 
the upper portion of the sciatic nerve, removal 
of the sympathetic chain as high as the eleventh 
dorsal ganglion may be required. For lesions of 
the upper extremity preganglionic operation is 
adequate. 

(5) Procaine block of the appropriate chain 
is a necessary diagnostic procedure. 

(6) ) Repeated procaine block as a therapeutic 
agent has not been effective in the authors’ 
hands. Certain patients have improved with 
this procedure, but none has been completely 
relieved. 

(7) Resection of the injured segment of nerve 
will provide relief. Neurolysis and periarterial 
sympathectomy at the level of the injury are 
ineffective. 

(8) Sympathectomy should be done as soon 
as the diagnosis is established, to prevent the 
psychic trauma of prolonged pain and crippling 


joint stiffness. 


(9) Causalgia has been noted only with in- 
complete nerve lesions. 

(10)Recovery of function is often rapid after 
relief of pain. Consequently, primary neuror- 
rhaphy is rarely indicated.—Mary Frances 
Vastine. 


SKELETAL SYSTEM 
Coss, J. A., Jr., and Boors, R. H. Juvenile 

rheumatoid arthritis; study of 56 cases with a 

note on skeletal changes. ¥. Pediat., Aug., 

1946, 29, 143-156. 

The authors have observed 56 cases of rheu- 
matoid arthritis in children since the organiza- 
tion of their clinic in 1928. They have discarded 
the term Still’s disease since they do not con- 
sider it a separate entity from rheumatoid 
arthritis. The diagnosis depends on the presence 
of periarticular changes such as swelling, con- 
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tractures, loss of motion, joint effusions, char- 
acteristic roentgen changes, muscle atrophy, 
subcutaneous nodules, enlarged lymph nodes, 
splenomegaly and hepatomegaly, persisting 
over a period of years with or without associated 
systemic changes. 

In the authors’ series of cases the ratio of 
females to males was 5:1, the same as the adult 
ratio. Fifty-seven per cent of cases had a his- 
tory of respiratory tract infection in association 
with the arthritis or preceding it; 60 per cent 
of cases had generalized glandular enlargement. 
Practically all patients complained of pain at 
some time during their illness. Forty-seven per 
cent had some cardiac disturbance; 80 per cent 
had a moderate anemia. In general, the higher 
the leukocytosis, the poorer the prognosis. 

The authors have used four criteria in the 
roentgen diagnosis of skeletal changes in ju- 
venile rheumatoid arthritis: (1) decalcification, 
(2) bone destruction, (3) joint space narrowing, 
and (4) soft tissue changes. Roentgen evidence 
of joint changes, as in adults, appears late. In 
general, the roentgen picture is similar to that 
in adults. 

Among interesting changes noted in their 
series were fusion of cervical vertebral bodies 
which suggested failure of segmentation but 
which was proved to be fusion by referring to 
earlier films which were normal, brachydac- 
tylia and brachygnathia. 

The authors conclude their report with il- 
lustrative case abstracts.—Rolfe M. Harvey. 


Leonarpb, D. W., and Couen, L. Nonrachitic 
bowlegs 
formans 
477-454. 
Many medical men are inclined to attribute 

bowing of the legs in childhood to rickets alone. 
However, the syndrome of tibia vara or osteo- 
chondrosis tibiae deformans must not be for- 
gotten in the differential diagnosis. Blount first 
described this entity and differentiated it from 
rickets, Ollier’s dyschondroplasia, syphilis, 
tuberculosis and osteochondritis. The syndrome 
has been divided into an infantile and an adoles- 
cent type. 


in childhood; osteochondrosis de- 
tibiae. F. Pediat., Oct., 1946, 29, 


The bowing occurs as an abrupt angulation 
just below the tibial condyles, the shaft of the 
tibia being straight beyond the point of angula- 
tion. On physical examination an enlargement 
of the medial condyle can be palpated. The 
medial condyle is prominent on the roentgen 
film as a beak-like projection. The deformity 
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has been attributed to delayed ossification of 
the medial half of the upper tibial epiphysis. 

The authors include a chart to aid in differ- 
entiating the condition from rickets and Ollier’s 
dyschondroplasia. He emphasizes the normal 
epiphyseal line in tibia vara which, however, 
would not help in differentiating a healed 
rickets. Most of his differential points appear 
concerned with an active rickets, which, in the 
reviewer's mind, would not present the problem 
that a healed rickets with bowing would pre- 
sent. 

The article is concluded with a discussion of 
the orthopedic management of the condition.— 


Rolfe M. Harvey. 


Murray, Gorpon. End results of bone-grafting 
for non-union of the carpal navicular. 7. Bone 
& Foint Surg., Oct., 1946, 28, 749-756. 


Gordon reports the results in 100 cases of 
bone-grafting for fractures of the carpal navicu- 
lar. Bony union occurred in 96 patients. In 
some patients the range of motion was 100 per 
cent in all directions without any disability or 
discomfort. In some of the others, where there 
had been prolonged non-union and where a 
doubtful amount of arthritis was present in the 
wrist, the range of motion did not return to nor- 
mal. However, the range of motion was useful 
and painless, and was sufficient so that the 
patients were able to return to their original 
work without discomfort or disability. The 
grafted navicular had a healthy appearance on 
roentgen examination as long as sixteen years 
after operation. 

He enumerates six principles which must be 
followed to obtain the best results. The contra- 
indications for operation for non-union of the 
navicular he states are (1) practically all early 
fractures, if splinted adequately will unite, so 
that bone-grafting for recent fractures is not a 
necessity; (2) in fractures in which non-union 
has existed for such length of time that there is 
arthritis in the wrist, disappearance of the ar- 
ticular cartilage between the navicular and the 
radius, cr elongation of the styloid process of 
the radius, grafting should not be done. Even 
though the bone should unit solidly, the dis- 
ability due to the arthritis in the wrist will not 
be corrected. 

The presence of aseptic necrosis of the proxi- 
mal fragment is not a contraindication, but is an 
absolute indication for bone-grafting, provided 
generalized arthritic changes are not present in 
the wrist. With grafting, the devitalized frag- 
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ment becomes revascularized and the fracture 
unites in most cases. One essential reason for 
doing a bone-graft in non-union of fracture of 
the navicular is that, if the non-union continues 
for a long period of time, arthritis of the wrist 
joint develops.—R. S. Bromer. 


ZaAGLio, EpmMonp R., and Harris, M. H. De- 
formity of the radius produced by an an- 
eurysm. ¥. Bone & Foint Surg., July, 1946, 
28, 635-638. 


The authors report a type of deformity 
caused by injury sustained in World War II 
which to their knowledge has not previously 
been reported. The patient was a soldier, aged 
twenty-two, wounded through the right fore- 
arm by machine-gun fire. Roentgenographic ex- 
amination about twenty-four hours after the 
injury showed marked comminution and frag- 
mentation of the right radius, the fragments 
describing an even arc. At operation, an an- 
eurysm was found which had not been previ- 
ously suspected. 

The authors draw the following conclusions: 
(1) uniform deformity of a bone such as was 
seen in the roentgenogram should suggest the 
presence of an aneurysm; (2) the deformity 
achieves maximum size immediately after the 
injury; (3) the two lesions may be corrected at 
the same time.—R. S. Bromer. 


BARNARD, LEonarD B., and McCoy, S. Mur- 
RAY. The supracondyloid process of the 
humerus. ¥. Bone & Foint Surg., Oct., 1946, 
28, 845-850. 


The presence of an anomalous spur, the au- 
thors state, on the medial aspect of the lower 
third of the humerus in approximately 1 per 
cent of people of European ancestry has long 
been known to anatomists, anthropologists and 
zoologists. However, its occurrence with a well 
defined clinical syndrome has received very lit- 
tle attention in the medical literature of the 
English-speaking countries. They report 3 cases 
together with a review of the anatomy and 
pathological findings discussed in the literature. 

The supracondyloid process, when present, is 
often associated with a tendinous band, which 
is attached to the medial epicondyle, and with 
an anomalous origin of the pronator teres. It 
can cause a syndrome characterized by pain, 
radiating from the shoulder to the area of the 
median nerve of the hand. The pain is increased 
by pronation of the extended arm. 

The diagnosis is easily made by palpation, 
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but routine anteroposterior or lateral roent- 
genograms may fail to show the spur, because of 
its position on the anteromedial aspect of the 
bone. An oblique view may be required to 
demonstrate it. 

In resection of the bony spur, the authors 
emphasize the fact that removal of the perios- 
teum of the spur and the binding fibers of the 
pronator teres should be done to prevent regen- 
eration of the spur and the recurrence of symp- 
toms.—R. S. Bromer. 


Urist, MarsHat R. Complete dislocations of 
the acromioclavicular joint; nature of the 
traumatic lesion and effective methods of 
treatment with an analysis of forty-one cases. 
J. Bone & Foint Surg., Oct., 1946, 28, 813- 
337- 


This paper is a very complete report and 
analysis of 41 cases of complete dislocation of 
the acromioclavicular joint. Mechanism of the 
injury, experimental observations, examination 
of resected joints, special tests of value during 
treatment, evaluation of symptoms, various 
methods of treatment, end results and compli- 
cations and sequelae are discussed under sep- 
ate headings. 

In the summary of the paper, Urist states 
that calcification and ossification, observed 
with the aid of soft-tissue roentgenographic 
techniques, were found in the region of the 
conoid and trapezoid ligaments in approxi- 
mately half of the series of 41 cases. He regards 
this phenomenon as a part of the healing of the 
ligaments. It is important to evaluate possible 
anatomical variations from the supposed nor- 
mal joint structure which may determine the 
success or failure of conservative treatment and 
the incidence of sequelae. Complete dislocation 
may occur with, or more often without, gross 
rupture of the coracoclavicular ligaments. Ex- 
cision of the outer end of the clavicle, used suc- 
cessfully in 9 cases of the series, is regarded as 
apparently the most uniformly successful meth- 
od of treatment for both recent and old compli- 
cated acromioclavicular dislocations. 

Two observations of possible and prognostic 
importance were noted in the course of the 
study, although the limited number of cases 
does not permit positive statements concerning 
them at this time: (a) An increase in the width 
of the joint space on the injured side, demon- 
strated roentgenographically, indicates poste- 
rior displacement of the outer end of the 
clavicle, even when the acromion process and 
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the clavicle are correctly aligned. (b) Palpable 
posterior displacement and abnormal mo- 
bility of the outer end of the clavicle, after 
three weeks of healing, indicate the probable 
failure of conservative methods and the recur- 
rence of the dislocation. 

In 2 cases of the series, so-called avascular 
necrosis or osteochondritis was observed. In 
both cases, subchondral fractures were found at 
open operation. Avascular necrosis is not fre- 
quent, but should be expected in severe cases, 
as demonstrated by the 
not reduction 


roentgenograms, 
whether or has been 
plished. 

The paper contains a very complete bibli- 
ography.—R. 8. Bromer. 


accom- 


Fincnu, A. D., and Rosperrs, W. M. Epiphyseal 
coxa valga. 7. Bone &S Foint Surg., Oct., 
1946, 28, 869 872. 


Two cases of epiphyseal coxa valga are re- 
ported. Many articles on epiphyseal coxa vara 
or slipping of the capital femoral epiphysis in 
adolescents, with a residual varus deformity, 
have been published since the latter part of the 
nineteenth century. Apparently, however, no 
case of epiphyseal coxa valga in the presence of 
a morphologically well formed acetabulum has 
been reported in the English literature, al- 
though Miller in 1926 reported the develop- 
ment of coxa valga with epiphyseal slipping in 
cases of hypoplastic, flattened, or almost. ver- 
tical acetabula. The condition is not men- 
tioned in standard textbooks. A study of 100 
cases of slipped capital femoral epiphyses, 
treated at the North Carolina Orthopedic Hos- 
pital since 1921, disclosed-only 2 patients with a 
valgus deformity. This apparent rarity of 
epiphyseal coxa valga warranted, the authors 
believe, the report of these cases. 

The roentgenograms which are reproduced 
illustrate clearly the displacement of the capi- 
tal femoral epiphyses with the coxa valga de- 
formity. The authors draw attention to the 
fact that use of the conventional or Whitman 
type of reduction by forcible internal rotation 
is contraindicated, as it probably increases the 
displacement of the head of the femur and 
favors the development of avascular necrosis. 
R. S. Bromer. 


SOMERVILLE, E. W. Air arthrography as an aid 
to diagnosis of lesions of the menisci of the 
knee joint. 7. Bone & Foint Surg., July, 1946, 

25, 451-465. 


Somerville reports the study of a series of 331 
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examinations of the knee joint by air arthrogra- 
phy. The technique used combined the more im- 
portant features described by previous workers. 
While the basis of the technique remained the 
same in all cases, many variations in detail 
were tried and improvements were made from 
time to time. 

His technique is explained with excellent il- 
lustrations. The portion of the paper devoted 
to roentgenographic interpretation is also pro- 
fusely illustrated with roentgenograms and spec- 
imens of menisci removed at operation. Ex- 
amples of the various types of lesions are shown 
such as “bucket handle” tears, lesions of the 
anterior and posterior horns, persistent rem- 
nants of posterior horns, contused menisci, 
“tag” lesions, discoid menisci and “‘hypermo- 
bile” lesions. 

Other lesions than those of the menisci can 
be demonstrated with less accuracy. Erosions of 
the articular cartilage are only demonstrable 
when the erosion is deep and extensive. In his 
series, only 2 cases of non-osseous loose bodies 
were shown. Osteochondritis dissecans can be 
seen more distinctly with air in the joint but in 
all cases the diagnosis had already been estab- 
lished by straight roentgenograms. Following 
air injections, the semimembranosus bursa can 
frequently be palpated clinically and has been 
found in a number of knees in which its presence 
had caused no symptoms. In one knee, a semi- 
membranosus bursa was seen which contained a 
loose body. 

Somerville concludes that in a large majority 
of injuries of the menisci, the diagnosis can be 
made on clinical grounds alone. Air arthrogra- 
phy is, however, useful as an aid to diagnosis, 
particularly in mixed lesions, such as tears of 
the anterior cruciate ligament associated with 
tears on the menisci, or simultaneous lesions of 
both menisci. The diagnosis of lesions of the 
medial meniscus is simpler than that of lesions 
of the lateral meniscus. Arthrography is of less 
value in the diagnosis of other lesions of the 
knee joint. It affords interesting information re- 
garding the movements of the menisci during 
flexion and extension of the knee. These move- 
ments can be studied both with roentgenograms 
and by the fluoroscope. When the knee is flexed, 
the medial meniscus tends to be drawn back- 
ward out of the joint, and for this reason is not 
trapped. 

Although the injection of air into a joint may 
produce a transient effusion, this is in no way 
harmful. Arthrography is a safe and simple pro- 
cedure when done with full aseptic precautions. 
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Since the conclusion of the series, a technique 
has been devised for outlining the articular car- 
tilage of the patella and the adjacent cartilage 
of the femoral condyles. The knee is filled with 
considerably more air than is used for other 
views. The compression bandage is applied 
above the knee, and the knee is flexed over the 
curved stand, illustrated in the portion of the 
paper on technique, to the greatest extent pos- 
sible without obliterating the patellar tip. With 
an ordinary occlusal film pressed hard into the 
patellar ligament immediately above the tibial 
tuberosity, a roentgenogram is then made. 
R. S. Bromer. 


Gurl, J. Puic. Treatment of painful spondylo- 
listhesis. Surg., Gynec. & Obst., Dec., 1946, 
83, 797-806. 

In cases of painful spondylolisthesis a com- 
plete relief of the symptoms was obtained in 
41.1 per cent of the patients treated conserva- 
tively and in 69.2 per cent of the cases treated 
by spinal fusion. 

In no instance 
the deformity observed after the treatment by 
means of braces or posterior spinal fusion had 
been undertaken. 


Surgical procedures that endanger the life of 


the patient are not justified either from the view 
of the relief of the symptoms, or in order to 
check the progression of the deformity. 

The presence of a sciatic pain associated with 
the local spinal symptoms does not necessarily 
mean that permanent relief cannot be obtained 
unless the disc is removed or curetted. In 55.5 
per cent of the cases presenting such a clinical 
picture, complete relief was obtained either by 
conservative means or after the fusion of the 
posterior spine. 

In advanced cases of spondylolisthesis the 
spontaneous fusion of the anterior spine after 
destruction of the intervertebral disc did not 
constantly produce complete relief of the symp- 
toms. On the other hand, following the applica- 
tion of a spinal support or the surgical fusion of 
the posterior spine, all the symptoms disap- 
peared.—Mary Frances Vastine. 


Haas, S. L. Fusion of vertebrae following resec- 
tion of the intervertebral disc. 7. Bone & 
Joint Surg., July, 1946, 28, 544-549. 
Opportunity for direct study of vertebral 

bodies after removal of the intervertebral disc 

is not available. Roentgenographic examination 
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may be inconclusive as minute changes are not 
discernible. It is known that bony fusion does 
not always take place after resection of the ar- 
ticular cartilage of other joints. Because study 
in animals seemed warranted, Haas performed a 
series of six experiments upon dogs. 

Commenting on the results, he found that 
complete bony bridging occurred between the 
bodies of the vertebrae of dogs after the inter- 
vertebral discs had been removed. The bone 
proliferation was more active in young animals, 
When firm osseous union took place, the com- 
bined length of the two vertebrae which had been 
operated upon was less than before operation; 
when union was not completely osseous, there 
was no diminution in length. With bony union, 
buckling toward the spinal canal tended to oc- 
cur, which might account for some loss of 
length. Haas feels that if a disc operation is per- 
formed upon a growing individual, the possibil- 
ity of retardation of growth with resulting de- 
formity of the spine should be taken into con- 
sideration. 

He found that in removal of the disc from the 
abdominal side, there was evidence of injury 
to the dura and cord. Likewise, in the dorsal 
approach there was danger of injuring the large 
vessel on the abdominal side. After the inter- 
vertebral disc had been removed, there was no 
gross evidence of displacement of the articular 
facets. None of the operations were performed 
by the dorsal spinal approach, but nevertheless, 
Haas states that it can be predicated from the 
results of his experiments that, in dogs, if the 
disc is thoroughly removed so as to expose the 
bone on either side, osseous union will take 
place between the two bodies. The method of 
union is similar to that observed in the healing 
of fracture in a long bone.—R. S. Bromer. 


La CuaPE.Lte, E. H. Osteotomy of the lumbar 
spine for correction of kyphosis in a case of 
ankylosing spondylarthritis. 7. Bone S Foint 
Surg., Oct., 1946, 23, 851-858. 


La Chapelle reports a case of a patient with 
ankylosing spondylarthritis on whom he per- 
formed an osteotomy of the lumbar spine for 
correction of a kyphosis. In his introduction to 
the paper he states that gradual or manipula- 
tive correction of kyphosis in cases of advanced 
ankylopoietic spondylarthritis has been widely 
employed for many years with discouraging 
results. Corrections have been uniformly incom- 
plete. They were not without danger and 
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eventually the deformity almost always re- 
curred. His patient’s urgent wish to become 
erect and his otherwise healthy, vigorous con- 
dition promoted the author to devise a method 
of operative correction through section of both 
the anterior and posterior elements of the ver- 
tebral column. The operation, when performed 
on the cadaver, gave promise of being safe and 
feasible and it proved to be effective in achiev- 
ing correction. He then successfully performed 
it upon the patient whose case is reported in 
this paper. Satisfactory correction was obtained 
without untoward incident and the result two 
years later was gratifying. 

The operation was performed in two stages. 
The first involved the removal of the laminae 
of the second lumbar vertebra and of the pos- 
terior articulations between second and third 
lumbar vertebrae. The second stage of the op- 
eration was performed through an anterior ap- 
proach, and consisted of the excision of the 
second intervertebral disc, correction of the 


angulation of the spinal column and fixing of 


bone grafts in the gap between the two verte- 
brae. 

The paper is illustrated with roentgenograms 
of the spine before operation and the result 
shown at eleven and also twenty-five months 
after operation.—R. S. Bromer. 

Van DeEMARK, 


R. E., and McCartny, P. V. 


Panner’s metatarsal disease; a condition of 


aseptic necrosis simulating march fracture. 

J. Bone & Foint Surg., Oct., 

544. 

Subperiosteal stratification of the distal shaft 
of a central metatarsal bone is generally re- 
garded as roentgenographic evidence of a march 


1946, 28, 842- 


fracture when it first appears, in the absence of 


distinct recent trauma, in a young infantry 
recruit who suffers with a painful foot. The 
authors note that a similar subperiosteal strati- 
fication may be associated with a varying de- 
gree of aseptic necrosis of the adult metatarsal 
head. Watson-Jones has pointed out the re- 
semblance of the latter condition to march 
fracture. Although the name of Panner is asso- 
ciated with the condition of subperiosteal stra- 
tification, Kohler had previously described the 
thickening of the distal portion of the diaphy- 
sis. Freiberg’s illustrations also showed thick- 
ening although this feature was not specifically 
discussed. 

A case is reported with serial roentgenograms 
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illustrating the subperiosteal stratification with 
later somewhat cystic change in the head of the 
affected metatarsal. The differentiation of Pan- 
ner’s disease from march fracture is essential 
from both prognostic and therapeutic view- 
points. A certain rigidity and mild pain persist 
in the affected metatarsophalangeal joint as a 
result of aseptic necrosis of the metatarsal head. 
Patients with this condition do not respond to 
the ambulatory type of treatment which has 
proved satisfactory in most march fractures. 
R. S. Bromer. 


Bonnet, W. L., and Baker, D. R. Diagnosis ot 
pes planus by x-ray. Radiology, Jan., 1946, 
GO, 30-45. 

This article is of particular interest to those 
radiologists who are working with orthopedists. 
It is pointed out that the diagnosis of pes planus 
can be made more accurately with properly taken 
and measured films than by clinical methods. 
The pedogram (footprint) does not give the 
true descent of the arch. 

A lengthy discussion of the mechanism of the 
production of pes planus is given. The roent- 
genologic criteria of the condition are (1) an 
elongated second metatarsal as compared with 
the first; (2) broadening of the shaft of the 
second metatarsal as compared with the fourth; 
(3) increased separation between the internal 
and middle cuneiforms; (4) sesamoids over the 
middle metatarsal located proximal to the head. 

The authors used the height of the outer 
longitudinal arch during repose and weight 
bearing. The amount of pronation was deter- 
mined by a speci al double exposure made in the 
anteroposterior 

They conclude (1) that many persons having 
a normal et ‘oa may have a basis for 
their symptoms if examined by the roentgen 
ray; (2) that ““Morton foot” (short first meta- 

tarsal, etc.) may or may not co-exist with 

roentgen evidence of pes pl: inus; (3) that pes 
planus is an important physical condition re- 
sulting in far reaching body changes and should 
be given more recognition by both radiologists 
and the general medical profession.—¥. H. 
Harris. 


BickeL, Wititiam H., and Dockertry, MAL- 
comm B. Plantar neuromas, Morton’s toe. 
Surg., Gynec. & Obst., Jan., 1947, 84, 111- 
116. 


The affliction formerly called Morton’s toe 
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or Morton’s metatarsalgia has its pathologic 
basis in a tumefactive perineural fibrosis of the 
fourth digital nerve of the foot. Degenerative as 
well as proliferative nerve changes along with a 
neural and perineural edema are additionally 
present. The lesion may affect digital nerves 
other than the fourth, the predilection for which 
may be determined by anatomic peculiarities in 
composition. There is considerable evidence 
that trauma from weight-bearing in small or 
otherwise ill-fitting shoes is responsible for the 
pathogenesis of the lesion. In intractable cases 
the most promising treatment is resection of the 
affected nerve.— Mary Frances Vastine. 


Rose, E. K., P., and 
N.R., Jr. Penicillin in the treatment of the 
syphilitic infant; progress report. 7. Pediat., 
Nov., 1946, 29, 567-584. 


This report supplements a previous report on 
the use of penicillin in the treatment of syphili- 
tic infants. The authors point out that syphilis is 
a severe and more serious infection in the infant 
than in the adult. In the former the infection is 
more intense, more massive and interferes with 
tissue growth. 

Thirty-six cases of congenital lues have been 
treated by the authors with penicillin. Criteria 
for inclusion in the study include a high or 
rising titer by serology for syphilis, a character- 
istic macular eruption or roentgen evidence of 
metaphysitis with or without periostitis. Six of 
these 30 cases had no roentgen evidence of bone 
lesions. Details of the dosage and clinical re- 
sponse are given. In general, the osseous 
changes showed characteristic involution on 
serial films. In 3 cases dactylitis showed roent- 
gen progression before regression. 

In 2 cases of osteochondritis treatment re- 
sulted in rapid calcium deposition at and 
around the metaphysis as a result of the healing 
process. From the illustrative films it is appar- 
ent that actual shaft infractions had occurred 
in these patients at the site of calcium deposi- 
tion. In some infants rapidly progressive and 
destructive lesions became evident in the long 
bones under treatment. The authors compare 
this to similar changes occurring in acute pro- 
gressive osteomyelitis. In each case rapid 
destruction of spirochetes or staphylococci 
occurs with elimination of necrotic debris fol- 
lowed by periosteal and soft tissue inflamma- 
tory reaction with subsequent osseous repair. 

Recommendations are made as to total 


‘fever must be considered. 
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dosage although optimum time dosage relation- 
ship has not been finally determined.—Ro/fe 
M. Harctey. 


Carrey, J. Infantile cortical hyperostoses. 
Pediat., Nov., 1946, 29, 41-559. 


The author has previously described 4 cases of 
this syndrome which is characterized by: (1) 
tender deep soft tissue swellings; (2) cortical 
thickening of the skeleton; and (3) onset during 
the first three months of life. Hyperostosis was 
found in the mandible, clavicles, scapulae, ribs, 
and the tubular bones of the extremities. The 
soft tissue swellings were in the approximate 
location of the skeletal changes. 

Other occasional findings were fever, anemia 
and increased sedimentation rate. Recovery is 
spontaneous after weeks or months. The cause 
remains undetermined. 

Caffey reports an additional § cases in this 
article. From these additional cases it is evident 
that the onset of the disease may be later than 
three months as originally reported. One of the 
present series had its onset at the tenth month 
and one at the twentieth month respectively. 

Facial swellings were present in all 6 cases 
with an onset prior to the sixth month but not 
in those with a later onset. In 2 of the cases so 
far reported no fever has been detected during 
the course of the disease. There was no evidence 
of pleurisy in any of the 6 cases of the present 
series although it was present in 3 of the 4 
cases originally reported. Pleurisy was noted in 
cases with extensive cortical rib thickening 
only. 

It should be noted that there may be a lag of 
at least four weeks between the appearance of 
soft tissue swellings and evidence of roentgen 
changes in the bones. 

In the differential diagnosis, periostitis, 
osteomyelitis and malignancy of the mandible, 
scurvy, poliomyelitis, leukemia and rheumatic 


Rolfe M. Harvey. 


Dickson, Doucias D., Luckey, CLARENCE 
A., and Locan, Nos e H. Infantile cortical 
hyperostosis. 7. Bone S Foint Surg., Jan., 
1947, 29, 224-226. 


A case of a full-term female infant is reported. 
The patient at the age of one week had orange 
juice and cod-liver oil included in its formula. 
At the age of two months, examination revealed 
a hard mass over the region of the right scapula 
with invasion of the right axilla. Roentgeno- 
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grams showed marked bony overgrowth of the 
right scapula with later involvement of the 
right clavicle. There was also considerable ede- 
ma of the muscles over the right shoulder. Some 
cortical thickening of the mandible was demon- 
strated. Microscopic examination revealed in- 
vasion of the muscle with inflammatory cells. 
Final roentgen examination, nine months after 
the first observation, showed a normal bone 
pattern throughout the entire skeleton. 

This case is similar to those reported by 
Caffey and Silverman who suggested the term, 
infantile cortical hyperostoses, for the syndrome. 

The etiology in this case is obscure. Whether 
or not this patient showed a response to infec- 
tion cannot be easily determined. The biopsy 
did not suggest that osteomyelitis was the 
cause. However, infants may respond differently 
than adults in the presence of a hematogenous 
osseous inflammatory lesion. It has been noted 
frequently that osteomyelitis in the infant is 
benign and produces no sequestra.—R. 8. 
Bromer. 


Mackenzie, WitiiAM. Painful, non-suppura- 
tive, localized sclerosis of the long bones. 
F. Bone & Foint Surg., Jan., 1947, 29, 49-58. 


Two cases of painful, non-suppurative, local- 
ized sclerosis of long bones are reported. In each 


case a tibia was involved. The special feature of 


the case was the fact that the radiolucent area 
within the dense sclerotic portion was not 
sharply defined. In this respect the roentgeno- 
grams resembled those reported by Jaffe and 
Lichtenstein as osteoid osteomas. On micro- 
scopic examination the bone focus in the second 
case which was removed resembled the histo- 
pathological description of those writers. 
Mackenzie expresses no opinion regarding the 
essential nature and cause of the lesion in both 
cases. The paper contains a short review of the 
literature of the scl 
Garré and of osteoid osteoma.—R. S. Bromer. 
Gittespie, H. W. The significance of minor 
bone injuries. Brit. ¥. Radio/l., May, 1946, 79, 


173 


je 


In fractures, injury to the ligaments and 
muscles is often equal in importance to the bone 
damage. In many cases of minor fracture, it is 
evident that the importance of the damage to 
the soft tissue actually outweighs the bone in- 
jury. These fractures are commonly described 
as chip fractures or detachments of a small bone 
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flake. The indirect diagnosis of “damaged liga- 
ment” rests on the fact that when the bone 
attachment of a ligament has undergone a 
strain, it rarely happens that the ligament is 
stripped off at the insertion, but that the liga- 
mentous fibers are so firmly rooted in the bone 
that invariably a small bone fragment is 
avulsed. The attachment of the ligament re- 
mains intact, but the bone is broken. 

The author describes and tabulates small 
chip fractures due to ligamentous damage as to 
the site of bone damage and the ligament 
affected. He similarly tabulates chip fractures 
due to avulsion of muscle and its tendons where 
the osseous damage equals or outweighs the 
soft tissue injury. Only a few of the more com- 
mon injuries have been the 


selected from 


author’s tables and listed below. 


sclerosing osteomyelitis of 


Bone Damage at: 


. Base of distal or middle 


phalanx of finger 


. Dorsal surface of os tri 


quetrum or lunate 


. Styloid process of ulna 


Affected Ligament 
Capsular interphalangeal 
ligament 


. Posterior radiocarpal liga- 


ment 


». Medial ligament of wrist 


4. Dorsal surface of tarsal 4. Tibionavicular fasciculus 
navicular bone of deltoid ligament 

s. Dorsal surface of head of s. Anterior talotibial fasci- 
talus cular of deltoid ligament 

6. Dorsal surface of neck of 6. Anterior capsular liga- 
talus ment 

7. Lower border of medial 7. Deltoid ligament 
malleolus 8. Lateral ligament of ankle 

8. Styloid process of fibula g. Inferior tibiofibular liga- 

g. Lateral margin of tibia ment 

10. Tibial spine 10. Anterior cruciate liga- 

11. Tibial plateau ment 

12. Avulsion fracture of pos 11. Post cruciate ligament 


terior angle of base of 


terminal or middle pha 
lanx of finger. 


Tendon of extensor digi- 
torum 


-K. K. Latteier 


KLINEFELTER, EpmMuND W, Ossification associ- 
ated with chronic strain of the tibial collateral 


by such movements as the 


ligament from roller-skating. 
Joint Surg., Jan., 1947, 29, 237 


F. Bone & 


240. 


“34 


Chronic strains of the upper half of the tibial 
collateral ligaments, which often occur among 
football players and skiers, do not resu!t from 
the usual skating movements, but are produced 


“split” in figure 


skating. Subsequent to these strains, ossifica- 
tions may develop in this part of the ligament. 


Similar 


ossifications, 


resulting 


from causes 


other than roller-skating, have received con- 
siderable discussion under the heading of 
Pellegrini-Stieda’s disease. They have, in prin- 
ciple, the same significance and require the 
same treatment as those in the lower half 
of the ligament. The ossifications frequently 
produce symptoms and may interfere seriously 
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with the function of the attached ligaments 
and tendons. 

The chronic strains are especially predis- 
posed to develop in the obese woman with a 
square torso, protruding abdomen, and rela- 
tively long, thick legs, as she advances beyond 
the age of thirty-five years. In order to avoid 
collisions on crowded rinks, she is compelled to 
check her advance frequently, not by turning or 
gliding movements, but by throwing her weight 
on the inside wheels of the externally rotated 
skate as it is dragged against the floor; the same 
leg is practically always used for this purpose. 
Tremendous strain is thereby placed on the 
tibial attachments of the tibial collateral liga- 
ment, and of the popliteus and soleus muscles. 

The development of the strain ‘s gradual; the 
first symptoms rarely appear before at least 
three years of skating. A roentgenogram may 
show swelling of the tibial collateral ligament. 
Later osseous deposits are shown. 

Roentgenograms are shown of 4 cases all of 
which occurred in women between forty-two 
and fifty-three years of age and with histories of 
roller-skating for periods ranging from twelve 
to thirty-one years. Osseous deposits and calci- 
fications are shown in the medial collateral lig- 
ament.—R. S. Bromer. 


SELIGSON, FRANK. Poncet’s disease; clinical ob- 
servations on inflammatory and degenerative 
joint reactions in tuberculosis. 4m. Ret. 
Tuberc., Dec., 1945, 52, 463-473. 


The disease described by the author is based 
on two published books (Poncet, A., and 
Leriche R. Le rheumatisme tuberculeux. O 
Doin et Fils, Paris, 1909, 37-38, 40-41) (Pon- 
cet, A., and Leriche, R. La tuberculose inflama- 
toire. O. Doin et Fils, Paris, 1912). Poncet and 
Leriche call their clinical entity tuberculous 
rheumatism and describe numerous extrapul- 
monary conditions in the joints and other serous 
surfaces as being caused by the tubercle bacil- 
lus. They did not claim to find in all their cases 
the classical proof of tuberculosis, which means 
the positive guinea-pig test on inoculation and 
the typical pathological anatomical picture. 
They maintain that tuberculous rheumatism 
is only aclinical observation and state that while 
some of their cases meet the customary clinical 
requirements for the diagnosis of tuberculosis, 
very often the circumstantial evidence of 
clinical factors is considered as satisfactory 
proof of the tubercuous origin of the arthritic 
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lesion. They were of the opinion that bacillary 
toxins cause the different types of tuberculous 
rheumatism. 

Eight cases are reported in this paper which 
are believed to support Poncet and Leriche’s 
observations. The author believes that the use 
of tuberculin treatment should have a new 
trial.—Fames F. McCort. 


Krauss, F, Osteomyelitis caused by 
salmonella typhimurium. 7. Bone & Foint 
Surg., Jan., 1947, 29, 227-232. 

The case reported is that of a white boy two 
and a half years old, suffering from septicemia 
caused by the Salmonella typhimurium and 
complicated by osteomyelitis of most of the 
ribs, the scapula, pelvic bones and femur. There 
was no sequestration in any of the lesions, and 
the architecture of the bones returned to nor- 
mal much more rapidly and completely than in 
the ordinary case of osteomyelitis caused by 
the staphylococcus. Leukopenia was present at 
the onset of the illness. Agglutinins developed 
in fairly high titer (1 to 800) against the offend- 
ing organism. Sa/monella organisms were not 
recovered from the feces, urine or pharyngeal 
secretions. 

Salmonella typhimurium was found in the 
blood culture and was also recovered from a 
culture of the material obtained by biopsy from 
the ilium. The histopathological examination of 
the biopsy specimen showed a very extensive 
osteitis and osteomyelitis. 

In view of the repeated finding that salmon- 
ella osteomyelitis often is a relatively mild di- 
sease so that it may improve without surgical 
intervention, the author suggests that such 
cases may have escaped diagnosis. In the future 
it may be wise to examine roentgenographically 
the skeletons of patients suffering from salmon- 
ella septicemia, in order to determine the true 
incidence of salmonella osteomyelitis.—R. 
Bromer. 


SHERMAN, Mary S., and Puemister, D.B. 
The pathology of ununited fractures of the 
neck of the femur. 7. Bone & Foint Surg., 
Jan., 1947, 29, 19-40. 

This paper is a review of the pathological 
changes seen, following ununited fractures of 
the femoral neck. Nine cases are tabulated with 
histories, illustrations of roentgenograms and 
gross and microscopic specimens. The following 
are the authors’ conclusions and summary: 


= 

| 

| 

| 

| 

} 


59, No. 3 


1. The incidence of non-union is dispropor- 
tionately high in intracapsular fractures of the 
neck of the femur, except in those which are 
either impacted or treated by accurate reduction 
and internal fixation. Factors entering into this 
high incidence are the frequent occurrence of 
death of the head fragment from disruption of 
the blood vessels of the neck, displacement of 
the fragment ends, poor immobilization, and 
failure of peripheral callus formation due to 
absence of a cambium layer on the neck. 

2. If the head fragment survives, it under- 
goes atrophy of disuse of the same degree as that 
of the distal fragment, and the two fragments 
are of equal density on the roentgenogram. 
Treatment to produce union is usually success- 
ful and extensive degenerative changes in the 
joint do not occur. 

3. If the blood supply to the proximal frag- 
ment is severed, so that the head dies, disuse 
atrophy cannot occur, and the head eventually 
appears on the roentgenogram to be more dense 
than the surrounding atrophic, living bone. As 
slow invasion of the head by vascular fibrous 
tissue occurs, with absorption of the necrotic 
bone and replacement by cancellous new bone, 
the roentgenogram shows areas of reduced 
density. 

4. The necrotic articular cartilage remains 
relatively unaltered until a blood supply reaches 
it, when it is replaced either by an imperfect 
type of fibrocartilage or in part by bone. 

5. Transformation of a dead head takes place 
first at the margins of the fracture and at the 
fovea, and the advancing replacement zone is 
the weakest part of the bone. Pathological frac- 
ture between the dead and living portions may 
result in collapse and delayed union ornon- 
union. 

6. If union has occurred, either primarily or 
as the result of surgical intervention in the 
presence of a dead head, and if weight-bearing 
is begun before replacement is complete, the 
head will probably collapse, and degenerative 
changes will be severe on both sides of the joint. 
If the head is adequately protected, it may be 
transformed without any collapse; the degener- 
ative changes in the joint are minimal; and a 
good functional result is obtained.—R. 8S. 
Bromer. 


Leveur, JAcQues. Primary congenital sublux- 
ation of the hip. 7. Bone & Foint Surg., Jan., 
1947, 29, 149-162, 
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In cases of congenital dislocation, the author 
states that the French, contrary to the Anglo- 
Saxon authors, distinguish between luxation 
and subluxation. In the latter, according to 
recognized authorites, the head of the displaced 
femur remains in contact with a more or less de- 
formed acetabulum. The importance of this 
distinctionis even greater than was formerly 
thought. Leveuf’s studies have shown that the 
primary subluxation of the hip presents some 
anatomical characteristics distinctly different 
from those of luxation. He has used arthrog- 
raphy, injection of the joint space with an 
opaque medium, since 1935, and he believes that 
this enables one to distinguish a subluxation 
from a luxation without difficulty, even in the 
youngest child. 

Reduction by the closed method of a sublux- 
ated hip presents no great difficulty but in 
spite of orthopedic treatment, the articulation 
remains incongruent, and sooner or later, signs 
of a deforming osteoarthritis appear which 
eventually becomes a permanently disabling 
condition. The prevention of this forms the 
subject matter of this paper. 

In the paper only primary subluxations are 
considered. The so-called residual subluxations 
which. are sometimes observed after attempted 
bloodless reduction of true luxation of the hip, 
are quite different. They are characterized by 
the presence of interposed soft parts (limbus, 
round ligament and capsule) between the head 
and the acetabulum. Such interposition never 
occurs in primary subluxation. 

The essential difference between subluxation 
and luxation is indicated by the position of the 
cartilaginous roof, formed by the union of the 
non-ossified part of the acetabular rim with the 
cotyloid fibrocartilage (also called the limbus). 
In asubluxation the limbus is forced upward and 
inward toward the iliac fossa; in a luxation the 
limbus is forced downward and inward toward 
the acetabulum. The worn down or shallow 
acetabulum is characteristic of subluxation, and 
not of luxation as is stated in orthopedic text- 
books. In subluxation, the femoral head is de- 
formed very early. In luxation, on the other 
hand, the head retains its regular contour for a 
long time. In subluxation the capsule, although 
enlarged, is never interposed between the fem- 
oral head and the acetabulum. In luxation, 
the capsule often is interposed between the head 
and the acetabulum, especially at the lower 
portion of the cavity. In subluxation, a valgus 
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deformity of the neck is often found. There is 
also anteversion of the neck. In luxation, 
there is no valgus of the neck. The anteversion 
is only found in very young subjects. 

In regard to treatment, the author empha- 
sizes that bloodless reduction must be checked 
rigorously by arthrography. The most favorable 
age for open reduction is around three years. 
The operation can be done on older subjects 
(fifteen years and over) provided the compo- 
nentsofthe articulation have not been deformed, 
especially by untimely orthopedic manipula- 
tions. 

The roentgenograms which are reproduced 
demonstrate the use of arthrography. The solu- 
tion used is a concentration of 30 per cent of 
ténébryl. This is identical with that used in 
urography and is rapidly eliminated, in approxi- 
mately thirty minutes, without affecting the 
articulation. In conclusion, the author states 
that the articular surfaces must be in perfect 
alignment (perfectly congruent). This is the 
only way to prevent a later deforming osteo- 
arthritis. Only by arthrography can one visual- 
ize in the roentgenogram the state of the soft 
parts, namely, the cartilage of the roof, the 
limbus and the capsule.—R. S. Bromer. 


BacuMan, A. L. Roentgen diagnosis of knee- 
joint effusion. Radiology, May, 1946, 46, 
462-469. 


In the study of roentgenograms of knees of 


patients admitted to Station Hospital, Miami 
Beach Training Base, changes in soft tissues have 
been noted which have facilitated the diagnosis 
of effusion into the knee joint. 

A description of the roentgen anatomy of the 
knee is given and, based on the anatomical con- 
siderations, the following roentgenographic 
signs were found: 

1. A widened band of fluid density (the dis- 
tended base of the suprapatellar pouch) in the 
lower portion of the area of fatty radiolucency 
between the posterosuperior angle of the patella 
and the femoral condyle. This is the most 
reliable sign. 

2. Anterior pressure convexity, mainly of the 
upper hlaf of the infrapatellar fat pad. 

3. Complete or nearly complete delineation 
of the pyriform fluid-filled suprapatellar bursa 
(in those cases where the bursae are surr. unded 
by a thin rim of fatty tissue). 

4. Anterior displacement of the patella, 
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5. Widening of the knee joint. In the 20 
cases listed, in no case was distinct widening of 
the knee joint observed.—F. B. Markunas. 


Guri, Jose Puic. The formation and signifi- 
cance of vertebral ankylosis in tuberculous 
spines. ¥. Bone & Foint Surg., Jan., 1947, 29, 
136-148. 

In reviewing the cases of tuberculous spondy- 
litis, the author noted that in a few cases the 
clinical healing of the process coincided with 
the roentgenographic appearance of a spon- 
taneous fusion of the anterior spine. In the 
cases where a_ prolonged reoentgenographic 
follow-up was available, it was observed that 
these vertebral synostoses, or vertebral blocks, 
had been formed either by end-to-end contact of 
two or more vertebral bodies after destruction 
of the intervertebral disc and cartilaginous 
plates, or by recalcification and union of the 
remnants of several vertebral bodies which had 
been partially destroyed during the early stages 
of the disease. The amount of concurrent de- 
formity of the spine, and shape, structure, and 
speed of formation of these synostoses, were not 
uniform. 

Careful study of the spines which healed by 
the formation of vertebral synostoses showed 


that three main factors regulated the speed of 


their formation and final configuration: the 
topographical distribution of the infection, the 
pathomechanics of the different spinal seg- 
ments, and the treatment. The different sources 
of blood supply to the different parts of a verte- 
bral body explains the different topographical 
types which Guri, in ‘spite of the complex 
variety of names suggested, basically reduces to 
three: anterior, central and epiphyseal. The 
formation of a vertebral synostosis is possible, 
in the great majority of cases, only after the 
approximation and superimposition of the 
affected vertebrae. This approximation can be 
performed either along a longitudinal axis 
(telescoping), by flexion in the sagittal plane of 
one spinal segment upon the other, or, in a 
minimum number of cases, by flexion in the 
frontal plane (the so-called tuberculous scolio- 
sis). In the lumbar region a marked amount of 
telescoping may occur while it is minimum in 
the thoracic area. Forward flexion is most fre- 
quent in the thoracic region. Another factor 
that influences the final shape of the vertebral 
synostosis is the appearance of protective muscle 
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spasm. This produces, from the onset, a com- 
plete flattening of the lordosis in the lumbar 
spine, thus allowing uniform telescoping of the 
vertebral bodies in cases of the epiphyseal type. 
The amount of destruction that takes place in 
each vertebral body, the number of affected 
bodies, and the type of treatment are also 
factors influencing the final shape of the syn- 
ostosis. 

The vertebral 
tuberculous spondylitis in adults is discussed, 


formation of synostoses in 
first in cases of so-called epiphyseal spondylitis, 
and second in cases of central tuberculous in- 
volvement. Roentgenograms showing the types 
are reproduced. A section is also devoted to 
tuberculous spondylitis in children. Guri notes 
that in children, the division between epiphys- 
eal and central types was not as definite as in 
adults. It was not infrequent to observe cases in 
which a primary epiphyseal infection extended 
far inside the vertebral body. It was much more 
common to observe involvement of several con- 
tiguous vertebral bodies than in adults. The 
number of cases in which a block could not be 
obtained was much higher in children than in 
adults. 

In his conclusion, Guri states that the effects 
of a given treatment upon the evolution of a 
tuberculous spondylitis cannot be properly 
evaluated unless the different topographical 
types of tuberculous spondylitis, the number of 
infected vertebrae, the pathomechanics of the 
different spinal segments, and the alterations in 
the structure of the vertebral body produced by 
the infection are taken into consideration. 
Only after consideration of all these factors is it 
possible to understand why in some cases 
sound healing may take place in one and a half 
to two years after the onset of symptoms, while 
in other cases the process continues to progress 
for longer periods of time.—R. S. Bromer. 


Gittespic, H. W. Radiological diagnosis of 
lumbar intervertebral disc lesions. Brit. 7. 
Radiol., Oct., 1946, 79, 420-428. 


There are several objections to the use of 
contrast medium in the diagnosis of interverte- 
bral disc lesions: it is time-consuming; it is un- 
pleasant to the patient; it is possibly dangerous 
by the production of arachnoiditis ir some 
patients; a negative examination does not ex- 
clude the possibility of a small protrusion; and 
lesions other than a disc protrusion, such as 
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hypertrophic ligamentum flavum, may produce 
a persistent defect in the opaque medium used. 
A statement of Dandy is given contending that 
a combination of symptoms, signs, and plain 
roentgenograms without myelography permits 
accurate diagnosis in g8 per cent of patients in 
whom defective discs cause backache with or 
without sciatica. The straight roentgen exami- 
nation of the lumbosacral spine is not only valu- 
able as an aid in confirming a clinical diagnosis, 
but Dandy that that examination 
alone can make the diagnosis in more than 50 
per cent of cases. 


believes 


The author presents evidence from 160 cases 
which were examined with straight roentgeno- 
grams and which were subsequently subjected 
to operation. The roentgen examination of the 
lumbosacral spine was normal in one-third of 
these. The other two-thirds showed changes 
which were interpreted as confirming the 
clinical diagnosis of a protruded disc. These 
finding were grouped as follows: 


1. Narrowed cartilage space between two 
vertebrae. 

2. Hypertrophic fringe formation. 

3. Congenital anomalies. 

4. Loss of lumbar lordosis. 

5. Lumbar scoliosis. 


In 31.2 per cent the first two elements were 
found to aid in showing the existence and locali- 
zation of the disc. In older individuals narrow- 
ing may represent simple osteoarthritic change, 
but in individuals under forty years, the finding 
becomes more significant. Certain congenital 
anomalies, such as spina bifida, or spondyloly- 
sis may reduce structural stability, and this 
favors prolapse of a disc if trauma has occurred. 
The author attaches much less significance to 
abnormal curvatures of the spine than to the 
other elements mentioned. 

In addition to the routine anteroposterior, 
lateral and oblique views, several other projec- 
tions are suggested. These include examination 
with the patient upright, detail views with the 
central ray directed through the space to be in- 
vestigated, and particularly, close-up technique, 
which is valuable in showing early osteoarth- 
ritic changes. 

Emphasis is placed on the concept that a 
diagnosis can be based on typical clinical symp- 
toms and signs with roentgen changes which 
would confirm these as to nature and location of 
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the lesion. The author feels that myelography 
is unnecessary.—E. F. Lang. 


BLOOD AND LYMPH SYSTEM 


Kine, Davin J. A case resembling hemangio- 
matosis of the lower extremity. 7. Bone & 
Foint Surg., July, 1946, 28, 623-628. 


King reports a case which presents a problem 
in diagnosis. He could find no report of a similar 
case. The microscopic picture of the lesion 
suggested that it involved the capillary system 
and he selected the title of this report for this 
reason. On gross examination, however, no ex- 
traneous blood vessels were encountered. Al- 
though both bone and soft tissue were involved, 
the primary lesion appeared to surround the 
great vessels of the limb. 

The patient was an eleven year old white boy 
who fell from a bicycle and injured his left knee. 
Roentgenograms made one, and again three 
months later showed no involvement of bone. 
One year later he was admitted to the hospital 
for generalized swelling of the left lower ex- 
tremity with discoloration above the knee, 
elevation of the skin temperature and with a 
fluctuant wave involving the thigh and upper 
half of the leg. Roentgenograms showed marked 
soft tissue swelling and destruction of bone in 
the distal third of the left femur. It was decided 
to examine the lesion at operation and amputate 
the limb. The microscopic sections were exam- 
ined by four pathologists who considered the 
lesion to be some type of angioma. The sugges- 
tion was made that the changes found in the 
sections were associated with disease (anoma- 
lous or otherwise) of the general vascular system 
of the leg. The wound after operation healed per 
primam but the bogginess of the stump which 
developed continued for some time. Roentgeno- 
grams after operation (approximately seven 
months later) showed decreased calcification 
and punched-out areas in the remaining portion 
of the femur and in the acetabulum. Roentgen 
therapy was employed and was discontinued 
about a year after operation. Two years after 
operation the bogginess of the stump had dis- 
appeared and roentgenograms showed pro- 
gressive improvement. It was felt that roent- 
gen therapy was no longer needed. At the time 
of the writing of this report, the patient was 
being followed in the clinic.—R. S. Bromer. 
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ROENTGEN AND RADIUM THERAPY 


Rossins, L. L., Aus, J. C., Cope, O., Cocan, 
D. G., Lanconr, J. L., Croup, R. W., and 


Merritt, O. E. Superficial “burns” of skin . 


and eyes from scattered cathode rays. Radiol- 
ogy, Jan., 1946, 46, 1-23. 


This article reports the varying degrees of in- 
jury received by six men in the Department of 
Radiology of the Massachusetts General Hos- 
pital as a result of a few seconds’ exposure to 
scattered electrons from a 1,200 kv. electro- 
static generator. This report is of importance to 
those working with supervoltage generators. 
There are no previous reports in the medical 
literature of injuries due to scattered cathode 
rays. 

Because of a wandering focal spot on the 
supervoltage treatment machine, the target 
was renewed ard a cathode-ray window in- 
serted. With the latter window in place the focal 
spot could be located by inserting a film be- 
neath the window and burning a hole in it with 
very short exposure. 

Six men were in the room while the machine 
was running not longer than two minutes. Each 
of the six stood at least 3 to § feet or more feet 
away from the central beam and at right angles 
to it. At one point all leaned down and for five 
seconds looked at the cathode-ray window. 

After it was apparent that these men had 
received burns, ionization measurements were 
made to determine the dose and depth of pene- 
tration of the radiation received. It was deter- 
mined that those who stood 100 cm. from the 
cathode port for twenty seconds received a skin 
dose of about 1,000 r on their faces and 2,000 r 
on their hands. 


It appears logical to expect that the effect of 


a given tissue ionization dose will be the same 
for a 1,000 kv. cathode ray as for roentgen rays 
of similar wavelength, since the ionization from 
roentgen rays is largely produced by secondary 
electrons with velocities approaching those and 
the electrons striking the target, and the 
damage to the tissues is also probably due to 
the effects of these electrons or the ions they 
produce. 

The article gives detailed descriptions of the 
extent of the burns each man received.—7. H. 
Harris. 
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